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Belden Engineered Cords give you real Plus Values because 
they are engineered to your product, complete with molded 
plugs or connectors. They are built far above minimum 
standards, to give your product a chance to operate without 
cord failure and to maintain your customer’s good will. § 


All Belden Cords are factory tested to eliminate cord grief 
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It looks like a record peace- 
time year; domestic appliances, 
television, automobiles are set- 
ting hot pace as the year enters 
third quarter. 


URN - OF - THE - YEAR predic- 
tions were mostly conservative 
in regard to the first half of 1950, 
were doubtful about the second half. 
It is apparent by now that the first six 
months have established production 
and sales records comfortably ahead 
of earlier forecasts. And all indica- 
tions point to another boom-like pe- 
riod for the closing half of the year. 
Carrying the ball in the big sales 
push are television sets, automobiles, 
electric refrigerators and other major 
appliances, and new housing units. 
Industrial production in May (Fe- 
deral Reserve Board index) reached 
193 per cent (1935-39=100), up by 
four points from April. The Board 
estimates that June may even be 
higher and climb to 195, thus equal- 
ing the postwar high of October and 
November, 1948. Low point of the 
1949 recession was 161, last July .. . 
Employment gained in May by l,- 
063,000 over April. Total was 59.- 
731,000 the best showing since Au- 
gust 1949. 


Consumer income—backbone 
of the nation’s economy—has soared 
in April to an annual rate of $212,- 
800 million. (Source: Department of 
Commerce.) This is exclusive of the 
$345 million of G. I. life insurance 
refund payments . . . The April rate 
was up by $600 million over the rate 
established in March and also topped 
the $209,800 million total income 
payments received in 1949. 

Industrial plant and equipment ex- 
pansion is substantially greater than 
predicted earlier in the year. At that 
time it was estimated that 1950 ex- 
penditures will fall behind 1949 by 
at least 11 per cent. But a joint 
survey-report by the Securities and 


Headpiece: Winding armatures in Burroughs Ad- 
ding Machine Company’s Schaefer Plant, Detroit. 
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Exchange Commission and the Com- 
merce Department estimates capital 
expenditures for the first nine months 
of this year at $12,710 million—only 
6 per cent under the total for the 
same period last year . . . Building 
construction is moving along at re- 
cord levels. May contracts were less 
than 1 per cent below the all-time 
high in April. Total May awards 
were $1,348 million. (Source: F. W. 
Dodge Corp.) 

Purchasing agents (monthly sur- 
vey-report National Association of 
Purchasing Agents) report increas- 
ing order backlogs for the third suc- 
cessive month. Overall picture is of a 
“well-sustained, improved _ business 
cycle.” Prices are moving up, with 
nonferrous metals leading the parade. 
Inventories have increased, to keep 
pace with expanded consumer de- 
mand. But there is no indication of 
any speculative buying. Buying pol- 
icy is on the “high side of 30 to 90 
days.” There is a trend into four 
months coverage. . . . On the nega- 
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TREND IN FACTORY SALES OF 
SELECTED ELECTRICALLY OPERATED PRODUCTS 
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Note: Compiled from available industry and government sources by 
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tive side, some purchasing men 
worry about inflationary trends; and 
others have doubts about the sus- 
tained duration of the present peak 
demands. On these two points they 
reflect certain definite aspects of 


divided business sentiment. 


Have we a boom, then? And 
is a recession inevitable? Not as long 
as the nation’s productive capacity 
can be absorbed by a nation fully 
employed, and with a confidence in 
its security and stability. Some econ- 
omists say that the present pro- 
duction rates in automobiles and new 
dwelling units cannot long continue 
without saturating the. purchasing po- 
tential. It was said last year that the 
accumulated wartime wants in major 
domestic appliances were all filled, 
yet look at the current record-break- 
ing production records in refrigera- 
tors, ranges and other items! 

The pent-up wartime needs may 
have been filled, but new wants de- 
veloped as new dwelling units came 
into being. In a dynamic economy, 
consumer wants are infinite, they 
feed and grow on each other. . . 
Caution and prudence are of course 
necessary and needed; but, save for 
a major crisis such as war, it is 
entirely sound to expect an indefinite 
continuance of the present high level 
of industrial activity, with but minor 
adjustments. 

Market - wise, commodity _ prices 
have been in the spotlight. Copper 
and the other nonferrous metals have 
had their prices hiked. Steel is in 
record production; and steel scrap 
prices have shot up. .. . Natural rub- 
ber has been nervous as a result of 
uncertainties in the primary market 
due to danger of Communist infiltra- 
tion. Stepped-up output of synthetic 
rubber is certain; pressure on sup- 
plies of styrene for rubber may in- 
fluence both cost and supply of sty- 
rene plastics. 


Pushed by a strong demand 
copper is approaching extreme tight- 
ness. Prices are up two cents to 
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BLOWER CONTROL 
FOR 10,000 HP 
PROPULSION MOTOR 


AMERICAN PRESIDENT LINES’ ‘PRESIDENT CLEVELAND’ 








This General Electric SB-1 switch controls the 
blower motor that drives the air circulation 
system for cooling one of the ships two 
10,000 hp synchronous motors. Other SB-1 
switches are used to select voltmeter read- 
ings, control d-c power input for switchboards, 
select stator temperature readings, and help 
control the ship's dynamic braking system 
and voltage regulator. 
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Standard parts and the simple basic design of the SB-1 
mean longer life and low initial cost to you. There’s a 
Standard SB-1 for most jobs, and they’re ready on four 





weeks’ delivery. Easy to order, too. A variety of attractive 
Switch handles, and watertight, dust-tight, oil-immersed, 


CONTROL AND TRANSFER SWITCH 


Rating up to 20 amp at 600 volts a-c or d-c 


fabricated metal, or explosion-proof housings are available to 
fit your particular installation problems. Mount on panels 
\% to 2 inches thick. Switch shown at right is 814 inches 
over-all, 234 inches wide, 414 inches high. Why not try an 
SB-1 on your particular control problem? For further details 
see your G-E sales representative and write for Bulletin 


GEA-4746. Apparatus Department, Section 856-72, General 5 7 N F BK fi i 6 F LE fF | R Pas 


Electric Company, Schenectady 5, New York. 
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2242¢ per lb. A further advance is 
likely any day. Supply stringency is 
aggravated by (1) expanding gov- 
ernment stockpiling demands; and 
(2) a strike in Anaconda’s big Chu- 
quicamata mine in Chile. (Chilean 
copper is a big supply source for 
U. S. requirements. ) 

Present suspension of the 2¢-per-lb 
import duty on copper is due to lapse 
by July 1, unless Congress extends 
the legislation. At this writing the 
chances are that the law will lapse 
and the metal will automatically re- 
vert to the dutiable list. Trade 
sources indicate that may be reflected 
in another hike in domestic prices. 

Production-wise, May output of 
primary metal was 76,543 tons 
against 73,853 (corrected) in April. 
Secondary output was down, 6480 
against 9929 tons (corrected), re- 
flecting the shortage of scrap mate- 
rials. Total refined production was 
up—112,388 tons against 103,293. 
Deliveries to customers also were up 
—113,837 tons against 101,729. 
(Source: The Copper Institute.) In- 
ventories of the refined metal as of 
May 30 were only 51,020 compared 
to 57,028 in April and about half of 
the 101,070 tons reported in January. 
The May inventory was the lowest re- 
ported in any month since October 
1944, when the total was 49,358. 






LASS-FIBER materials have been 

described variously as synthetic 
textiles, as ceramic materials, and, by 
some, even as plastics (owing to their 
intimate use with synthetic resins in 
wire and cable construction and in lami- 
nates). Their rapid commercial devel- 
opment since the war illustrates the 
dynamic possibilities in new materials, 
even though at first they may seem spe- 
cialized and far too costly. The re- 
cent Fourth Annual Wire & Cable Con- 
ference sponsored by Owens-Corning 
Fiberglas Corporation highlighted both 
the research skill and the merchandis- 
ing foresight that have brought glass- 
fiber materials to their present posi- 
tion of large-volume production at 
competitive prices. Some 100 engineers, 
chemists, physicists, and executives rep- 
resenting wire and cable manufacturers, 
electrical product makers, and govern- 
ment agencies were present. Theme of 


the conference was “Product develop- 


ment for performance and economy; 
better performance at the same cost, 
or equal performance at lower cost.” 







Tight situation in copper has al- 
ready affected manufacturing costs. 
Westinghouse, for example, has in- 
creased prices on distribution trans- 
formers by about 10 per cent, thus 
reverting to prices existing prior to 
reductions last March. . . . The step 
was made necessary, the company 
states, by increased cost of copper. 


Steel scrap, as one comment 
puts it, has been “on a rampage.” 
Market is at the highest point in the 
past 18 months. Reasons: record- 
breaking steel production; small 
stocks to start with, owing to low 
prices that ruled in 1949; so-called 
“conversion deals” that earmark 
scrap supplies. Manufacturing con- 
sumers are pushing mills for quick 
deliveries and larger quotas, but de- 
spite capacity production, mills find 
that backlogs continue to rise. . . . 
Some appliance and TV manufac- 
turers already indicate production 
cutbacks because they can’t get 
enough steel. . . . Imports of steel 
plate are scheduled from Holland this 
summer and will relieve some short- 
ages. Output of Dutch mills was 
aided by the ECA. 

Joining the procession, nickel 
shows up with an 8¢-per-lb advance 
—the first since July 1948. New 
price is 48¢ per lb (import duty in- 


Materials Research for Performance 


Pitted against natural fibers such as 
cotton with lower production costs and 
existing big-volume markets, glass-fiber 
materials were at a initial disadvantage. 
But the logic of economics moved to 
shift the scales. For, with increasing 
labor costs, the price of natural fibers 
began to move up; on the other hand, 
the cost of glass-fiber materials (based 
primarily on production plant process- 
ing) began to move down since volume 
began to increase due to growing de- 
sign applications. From a limited-sup- 
ply, special-application material, glass- 
fiber materials now are a commonplace 
commodity item and are seeking still 
larger markets. Typical is the currently 
announced move to greatly expand (by 
development of new vinyl-type coat- 
ings) the use of glass-fiber materials for 
primary insulation in automotive elec- 
trical systems, in radio hookup wire, 
and magnet wire; also new types of 
glass-reinforced polyethylene and poly- 
vinyl extrusions for cable jackets. 

Even the entry of a material into 
fields foreign to a product engineer 
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cluded) .. . Aluminum (99-per cent 
pig and ingot) was hiked by 1¢ per 
lb. Adjustments for other Alcoa 
products are to follow. .. . Primary 
aluminum output in April was 116,- 
048,542 lb, thus maintaining the high 


level of March — 117,493,525 lb. 
(Source: Aluminum Association.) 
Incidentally, we slipped up last 


month in reporting first quarter pro- 
duction of primary aluminum. The 
correct figures are: First-quarter 
1950, 322,425, 008 lb; first quarter 
1949, 315,913,849 Ib. 

The two pacemakers in the plastics 
field—phenolics and the styrenes— 
are setting new records. March pro- 
duction of phenolic molding com- 
pounds rang up a total of 19,144,704 
lb against 16,363,841 lb in February. 
Phenolic laminating compounds were 
up to 5,140,560 lb against 4,627,628. 
Styrene molding powders materials 
shot up to 22,724,146 lb from 16,- 
397,808. Cellulosic molding and ex- 
trusion materials accounted for 
6,405,349 Ib compared to 5,398,826 
lb. (Source: U. S. Tariff Commis- 
sion.) . . . Note the upsurge in phe- 
nolics from their slump last year. 
Much of this recovery can be credited 
to development of new compounds. 


Peak production of television 
receivers continues. April total was 


may benefit him indirectly. For exam- 
ple, OCF plans to enter (probably 
1951) the baling twine field and sees a 
huge new market there. By so greatly 
increasing overall production of glass- 
fiber materials, it seems logical to OCF 
that its other products may benefit 
through cost reductions. 

Another example, although in _ re- 
verse: OCF is investigating the use of 
Teflon (polytetrafluoroethylene) resins 
as coatings for various types of glass- 
fiber fabrics. Preliminary indications 
point to a fabric with abrasion resist- 
ance much superior to that of any other 
synthetic fabric. Here again, ultimate 
success may provide a volume market 
for the basic Teflon resin and so in turn 
help to cut its costs, a factor that 
would be of considerable significance 
in the field of wire and cable insulation 
and other electrical applications. 

Statistics-wise, OCF officials stated 
that during the past 12 months Fiber- 
glas yarns were used in some 4000 
million feet of various types of insulat- 
ing wire and cable. ood 
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Problems of Torque, Backlash and Deliveries 
Nolved by G.S. Wearing parece 


many different types and applications of our Frac- 


tional Horsepower Gearing. 
has gained an enviable reputation for the 
superior excellence of their Television Re- 
ceivers. The high quality of the famous 
DU MONT Inputuner shown below has con- 


tributed substantially to the success of this 
fine product. The smooth action, freedom from backlash and low 
torque in the associated Gearing mechanism used in the dial ar- 
rangement are advantages contributed by G.S. DU MONT writes: 
“Gear Specialties was the only concern able to come up with Gears 
which would meet our requirements . . throughout the subsequent 
production run, G.S. has consistently maintained its quality and 
met its delivery schedules.” 


If decidedly better Fractional Horsepower Gearing is also an essen- 
tial requirement in YOUR business, talk it over with our capable 
engineers. Benefit from the greater knowledge and experience 
only 30 years of intensive specialization can give.ddeas, suggestions 
and production run cost estimates incur no obligation: Write today! 


BAIR CCS 


Spurs - Spirals - Helicals - Bevels - Internals - Worm Gearing - Racks - Thread Grinding 
MEMBER OF 2635 WEST MEDILL AVENUE «: CHICAGO 47, ILLINOIS 
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420,026 sets against 525,277 in 
March (but March was a five-week 
month). Total for the first four 
months of the year was 1,647,956 
sets. Output of home radio sets to- 
taled 2,373,012 units for the same 
four months and of automobile sets, 
900,646. Total for all sets was 4,921,- 
614 units. . . . TV production, of 
course, now represents the biggest 
segment of the radio manufacturing 
business in dollar value. (Source: 
Radio Manufacturers Association.) 

Spurred by the TV boom, com- 
ponent manufacturers are chalking 
up some fine business. ... As of June 
1, RCA licensees began to benefit by 
4 50-per cent slash in all royalty rates 
on radio and TV receivers, trans- 
mitters, tubes, etc. For example, new 
rate on radio receivers is 114 per 
cent; this is the fourth reduction 
from the original rate of 71/4. 

In major appliances, factory sales 
of electric refrigerators totaled 546,- 
279 units in April, up by 63 per cent 
from April 1949. . . . Electric range 
sales over 2% kw accounted for 132.- 
859 units, up by 72,120 units from a 
year ago. (Source: NEMA members 
and reporting companies.) . . . Same 
story is told in household washers, 
with April sales totaling 333,072 
units, topping April 1949 by 73 per 
cent. Compared to March 1950, how- 
ever, there was a drop of 21.4 per 
cent. (Source: American Home 
Laundry Manufacturers’  Associa- 
tion.) 


Factory sales of household 
vacuum cleaners totaled 292,664 
units in April, up by 15.8 per cent 
as compared with April last year, but 
off by 18.9 per cent from March this 
year. (Source: Vacuum Cleaner 
Manufacturers Association.) . . . Sea- 
sonal adjustments account for the 
April declines in major appliances as 
against March, but the 1950 trend 


is steadily upward in comparison 
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TREND IN MANUFACTURING CONSUMPTION 
FOR SELECTED ITEMS 
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Note: Compiled from industry and government sources by the 
Market Research Department of ELECTRICAL MANUFACTURING 
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@ Comparison is for Mar. 1950 as against Feb. 1950 and Mar 
1950 as against Mar. 1949 May against April 


b NEMA monthly index of domestic dollar sales billed Components 
of index are: lammated products; manufactured electrical mica; 
special dry process electrical porcelain, varnished fabric and 
paper; vulcanized fibre 


with last year’s sales. . . . Single- 
room air conditioners are apparently 
in for some good business as the pub- 
lice becomes increasingly sold on air 
conditioning. Philco reports a 57- 
per cent sales increase for the first 
four months of this year compared 
with the same period last year. 
Machine tool business snapped 
back handsomely in May. New-orders 
index (National Machine Tool Build- 
ers’ Association) registered 115.7. It 
was 98.9 in April. Average so far 
this year is 102.2, almost 48 per cent 
higher than average for last year 
—69.1. . . . New business is reported 
mainly from the automotive field, air- 
craft industry, farm equipment and 
appliance manufacturers. . . . Gear- 
ing sales are off by 8.3 per cent in 
April, compared with March. AGMA 
index was 328.6. (1935-39—100.) 


———— Stray Fields—— 


How much of a manufacturing 
company’s total assets or resources 
are needed to provide each workman 
with the requisite tools, machinery 
and materials to make it possible for 
him to do a productive job under 
today’s highly competitive condi- 
tions? Or, to put it in a simpler way, 
what is the investment per job? 

The National City Bank (New 
York) Monthly Letter for June takes 
the total assets of the 100 larg- 
est manufacturing corporations and 
comes up with an average invest- 
ment per job of $12,200. . . . Aver- 
age for the electrical equipment 
group is $7100; for machinery and 
equipment, $10,800. 

* * * 

If you’ve been over-depressed by 
the 50¢ dollar, cheer up. . . . Accord- 
ing to the Committee for Economic 
Development, the average employee’s 
real hourly wage has actually tripled 
in the past half-century. Today, it is 
about $1.33 per hour; back in 1900 
it was about 43¢ in terms of 1949 
prices... . The future? Well, CED 
sees the real hourly wage doubling in 
the next 30 years, if we keep people 
steadily at work and keep on increas- 
ing the output per man hour... . 
Full text of “How to Raise Real 
Wages” available from CED head- 
quarters, New York 22. 

To keep stockholders up to date 
on product research and develop- 
ment, is a sound public relations pol- 
icy for any manufacturer. . . . Bur- 
roughs Adding Machine Company 
features its research program in a 
concise but information-packed leaf- 
let attached to its June dividend mail- 
ing. .. . Long-range research in elec- 
tronics, says the leaflet, “promises to 
revolutionize the business machine 
industry in the years ahead.” 


Electrical Manufacturing ff Among the feature articles scheduled to 


appear in coming issues @ Methods of Instantly Reversing Capacitor Motors e An Ap- 


praisal of Fluorocarbon Resins e Selection of Terminal Tooling as a design problem @ 


Appearance Design of an Ultrasonic tester. 
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Product Design, Sales Promotion—A Team 


ja ree intelligent sales efforts 

can be credited for the current high 
level of business activity. Sales executives 
and their men deserve recognition for a 
keen awareness of what the customer 
wants, for getting out in the field and 
selling in the traditionally tough com- 
petitive way. The nation’s economy came 
back punching hard from the momen- 
tary setback last summer, and full tribute 
has to be given to the forces of indus- 
trial and consumer selling. 

But there’s a danger signal in the off- 
ing. Sales executives here and there are 
reported as decrying the function of the 
product design engineer. Riding high 
the crest of sales importance, they are 
encouraging sales departments to domi- 
nate product planning, to exert excessive 
influence on engineering specifications. 

They imply that “responsibility for 
product design is moving from the engi- 
neers to the sales staff.” 

No one depreciates the value of mar- 
ket research in determining what the 
customer wants or needs; no one denies 
that such information is the springboard 
for effective product design. But it is 
not the sales department's function— 
and it can never be its function—to as- 
sume final responsibility for the design, 
development and engineering of a prod- 
uct. Most certainly, it cannot be its func- 
tion in this day and age when the com- 
petition in both price and service re- 
quirements calls for the utmost of the 
engineer's ingenuity and knowledge of 
materials, components, design principles 





as well as* manufacturing techniques. 

To pit the sales department against 
the product design engineer not only 
reflects fallacious thinking, but also flies 
directly in the face of sound business 
organization. Sales and product engineer- 
ing are not opponents; rather they are 
partners. They represent the cooperation 
that in the end fulfils the natural objec- 
tives of product design—engineering for 
sales, for service, for safe use. 

It is entirely too pat, too facile, to say 
that the sales department knows what 
will sell. Conceded, a product that does 
not sell may be presumed to be a failure 
(although not necessarily in its engineer- 
ing). But the converse does not always 
follow. Given enough promotion, a prod- 
uct may sell for a while despite inferior 
design. It's only the long pull that will 
establish whether a product performs 
well, whether it is easily repaired, wheth- 
er it is safe to operate or use. It would be 
naive to ignore the fact that frequently 
enough the sales department's idea of 
what to build is not always based on 
actual consumer needs or wants; too 
often such ideas are compounded of 
wishful sales thinking and injected with 
the compromises of a competitive market. 
It is here that the design engineer pro- 
vides the necessary balance wheel. 

oe 

On-the-toes market research and sales 
promotion on one hand and sound prod- 
uct engineering on the other form an 
undefeatable industrial team. Let's keep 
them this way—as a team! 
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Entire line of eight woodworking machines was rede- 


signed at one time for modern appearance and im- 


proved performance; manufacturing costs were reduced 


and many parts made common throughout the line. 


R. A. WILLIAMS 
Chief Engineer, Woodworking Machine Division 


Yates-American Machine Company 


EVELOPMENT of a successful line of ma- 
D chines in a growing field ordinarily follows a 

familiar pattern. One by one, new products are 
designed and put into production as needs of the field 
develop and are recognized. Or a competitor comes out 
with a new machine stimulating redesign of the model 
it competes with. A new material or fabricating method 
becomes available and is incorporated into any product 
that is then currently going through redesign. This 
process tends thus to produce a collection of machines, 
some just redesigned, some still new, some needing 
redesign and some getting it. 

Such growth was responsible for the lack of family 
resemblance in the Yates-American group of small 
industrial woodworking machines designed for use in 
pattern shops, maintenance, millwork and schools. 
The case of the lathe illustrated is typical of this ap- 





proach. The original design put into production some 
30 years ago was still good and serviceable enough to 
warrant retaining in the line even after designing the 
newer four-speed model introduced just ten years ago. 
In the newer design note the decoration added to the 
leg castings, characteristic of the “streamlining” of 
the day. 

Then shortly after, a jointer came up for design atten- 
tion, and the same type of leg castings developed for the 
lathe were bolted to a new bed casting as evident in the 
“before and after’ views shown here. Thus, a start was 
made in bringing more family resemblance into the line, 
but even these first two redesigns began to bring to 
light one important factor. To get the most return 
through the use of common or interchangeable parts all 
models in the line should be redesigned at the same time. 
In the years just prior to the war, more and more 















Early design of the 
woodworking lathe 
(left) was a sturdy 
good-performing tool 
with a built-in variable- 
speed drive; when the 
four-speed model 
(right) was designed 
some years ago a more 
modern appearance was 
obtained by “stream- 
lined” legs and a bed 
with rounded contours. 
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Eight woodworking machines made up the new Yates-American line for schools, pattern shops, mill work, maintenance 
and shipping departments. These are exact scale models built from preliminary layouts for each machine in the line. 


These models were an important factor in achieving family resemblance and use of common parts throughout the line. 


attention was being given by purchasers of woodwork- 
ing machines to attractive appearance, and management 
at Yates-American also recognized the sales value of 
having all machines bear a strong family resemblance. 
Groups of these machines were frequently sold to equip 
schools, pattern shops and other woodworking plants 
where the machines were placed together in one room. 
Before a start on a general redesign could be made, 
however, participation in the war effort forced the plan 
to be shelved; just after the war, huge demand for a 
line of heavy mill-type woodworking machines required 
full concentration on production. 

But new design ideas, materials and components, ris- 
ing costs and a competitive market were placing more 
and more importance on redesign to get more family 
appearance as well as designs that could be made at 
lower cost. With backlogs approachings normal late in 
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When the early model 
jointer (left) was re- 
designed, the new legs 
developed for the lathe 
were combined with a 
new top base (right), 
giving a “piecemeal” 
start to family resem- 
blance in the line. 


1948, a complete “all-at-once” redesign of the entire 
line of machines was authorized by the management. 

General overall requirements set up by management 
to guide engineering in designing the new line were: 


1. A strong family resemblance must be brought into 
each model 

2. Each machine must be modern and attractive in 

appearance 

Performance and exclusive operating features must 

meet or exceed competition 

Prices must be competitive 

There must be no sacrifice in quality 

6. Each machine must be designed for low unit cost 
in quantity production. 


w 


ne 


Detail specifications for a line of machines to meet 
these requirements were compiled jointly by the sales 
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Recognizing the competitive value of good appearance, strong family resemblance, and cost reductions possible by the 
use of common parts throughout the line, all eight of these Yates-American woodworking machines were redesigned at 





and the engineering departments. No formal market 
analysis was made, information about the field being 
supplied by the sales department. After due consider- 
ation and much discussion, a set of specifications ac- 
ceptable to both departments was adopted. These speci- 
fications were based on comparative charts showing all 
major dimensions and features of preceding models as 
well as of competitive machines. They included inno- 
vations recommended by the sales department and by 
customers, and the recommendations accumulated 
through the years in the suggestion file. These specifi- 
cations contained sufficient detail so that each engineer 
was furnished with a complete plan of the particular 
machine that he was to design. 

The first step in trying to build up a family resem- 
blance was to prepare sketches of each machine, modify- 
ing each one in turn until the family lines began to 
appear, then fitting these lines into each machine. 
Finally, the engineers had a complete set of sketches 
that met the approval of the sales department and 
management. 

In designing for appearance, objectives were to make 
machines that were pleasing to the eye and at the same 
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SPEED LATHE 


SHAPER 





time mechanically superior, with minimum maintenance, 
easily cleaned and serviced. Proportions in general 
were determined by the specifications which had to be 
met and the bulk of the parts that had to be enclosed. 
Colors had to be selected that stood up well under dust 
and grease, that were attractive without being garish. 

Before proceeding with working drawings, prelim- 
inary layouts were made and models of all machines 
were made to exact scale. Many necessary changes in 
proportion—and even in basic design—were brought to 
light when the machines were reproduced in three 
dimensions. 

For example, the first lathe model disclosed the fact 
that the columns were much too slender, not from 
mechanical consideration but from the standpoint of 
appearance. It was an easy matter to determine the 
correct proportions by changing the model, and the cor- 
rectness of these proportions was confirmed when the 
full scale prototype was built. 

The models also indicated the need for changes in 
table depth, in location of controls, in the proportions of 
the mortiser column, and in the shape of parts like the 
over-arm of the shaper. Such changes were made in 
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one time. From preliminary sketches through layouts, models, prototypes, and finally into production, lowest cost man- 


layout and the models were corrected until the entire 
line in miniature size was acceptable. Then, working 
drawings were started. 

Major element in carrying the family resemblance 
through the line was a common pedestal or base design. 
Instead of all castings, as used on former models, the 
pedestal was designed with a pressed steel housing rest- 
ing on a base casting. 

The first step was to make up a series of outlines of 
the desired proportions from which base sizes could be 
selected to suit the various machines. It was found that 
all the machines which required pressed steel bases 
could be made by using only three base outlines. This 
simplified manufacturing operations, and kept pattern 
expense and tooling to a minimum. The next step was 
to work out ideal profiles for the upper casting which, 
on most of the machines, rests on the steel column. 
After these ideal profiles were determined, they were 
adapted to the various mechanisms which were to be 
incorporated with them. 

In most machines, the top base or machine head is 
supported by a rubber mounting on the steel housing. 
This rubber mounting, although common in automotive 
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ufacturing methods were an important objective as well as appearance. Many performance features were also added. 





design, is an innovation in woodworking machine con- 
struction. On these machines it serves three purposes: 
(1) it provides a decorative moulding; (2) it facili- 
tates assembly ; (3) it acts as a sound-isolating medium. 
Although complicated in cross section, the rubber 
mounting is very easily produced. It is stocked in coils 
and cut off to the required lengths as needed. Rubber 
beading is also used to isolate the apron on the lathe 
and to quiet the dust spout on the hand jointer. An- 
other interesting use of rubber is the employment of 
rubber grommets in the finger-holes of the doors. 

Within the housing the motor and drive are accessible 
through hinged access doors. Decorative nameplates are 
used on only one machine, the shaper. On all other 
machines, the company name and model number are 
cast prominently on a front surface of the machine, and 
the “Y-A” symbol designed into the exposed faces of 
handwheels. 

There is a very definite reason why the company 
name and the model number is cast as an integral part 
of the machine. From past experience it has been 
learned that when machines become old and _ pass 


(Continued on page 176) 
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Pressure-sensitive adhesive tapes sor 


PAUL L. HEDRICK, Manager, Electrical Insulation and Sound-Recording Tape Div. 
W. H. O’NEAL, Supervisor, Electrical and Plastics Tape Group 


Minnesota Mining and Manufacturing Company 


OME FORTY different types of electrical-grade 
pressure-sensitive adhesive tapes for insulation and 
wiring functions are available at present. These 

offer the product engineer considerable scope for sim- 
plifying design and facilitating construction of electrical 
equipment. Within the past 20 years, and particularly 
during and since the war, great strides have been made 
in using newer materials, such as glass-fiber cloth and 
vinyl plastics, for the tape backing; and improved syn- 
thetic and natural compounds for the adhesives. Special 
properties, such as noncorrosiveness, thermal resistance, 
and oil- and grease-resistance, are now provided. 

This review will discuss (a) the construction (back- 
ing materials, adhesives) of this class of tapes; (b) 
their properties; (c) preferred applications; and (d) 
test methods. As used here, the classification of pres- 
sure-sensitive adhesive tapes will apply only to electri- 
cal-grade tapes that consist of various flexible backings 
coated on one side only with a normally tacky and 
pressure-sensitive adhesive. This distinction is made 
here since the term “pressure-sensitive adhesive tape” 
has often been figuratively interpreted to include all 


types of splicing tapes, such as friction or rubber tapes, 
and plastics tapes that bond by fusion. 

Backing Materials. These can be roughly classified 
as follows: Paper, cloth, film, and combination mate- 
rials. In the first group only papers of an electrical 
grade are used. Flatback tapes are made from a purified 
rope stock, whose long fibers contribute to the high 
tensile strength and toughness of the tape. (Tensile 
strength of the 4-mil flat stock, when impregnated, is 
approximately 40 lb per in. of width.) Crepe paper 
backings use high alpha cellulose purified kraft stock; 
this makes a tape with good resistance to edge tear. The 
tape can be used where additional conformance cannot 
be attained with a flat-back paper tape. 

Of the many types of cloth available for tape con- 
struction, only the cotton, glass and cellulose-acetate 
materials have found widespread use. The cotton cloths 
are normally either bleached or dyed, and later purified 
by washing. They contain a minimum of corrosive 
electrolytes, but, because they are subject to cellulosic 
decomposition, will corrode wire under severe high 
humidity and temperature conditions. This makes cot- 


Left, glass-cloth-backed, thermosetting-adhesive electrical tape is used in this motor-generator to hold leads from arma- 
ture coils to commutator segments. Center, crepe-paper type of tape is used as insulation between coils on a small motor 
armature. Right, Glass-cloth, thermosetting-type tape is employed as interlayer insulation and for insulating lead wires. 
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Some 40 different types of p.s.a. electrical tapes offer a 
variety of design aids. Functions: insulation; lead-holding; 
splicing and lacing; color identification. Advantages: speed- 
ier production; reduced costs; compacter construction. 


ton cloths generally unsuitable for use on No. 28 gage 
or finer wires. A high-thread count (80 x 90) provides 
good tensile strength (40 lb per in. of width) and 
toughness. 

Cellulose acetate cloth used in our tapes is made 
from an electrical-grade cellulose acetate filament that 
has good temperature resistance. It is scoured after 
weaving to remove all contamination. Since cellulose 
acetate is an entirely noncorrosive material and remains 
noncorrosive under use conditions, acetate-backed tape 
can be employed in contact with extremely small wires 
under severe corrosion conditions. 

Glass-cloth tape is made from an electrical-grade glass 
cloth woven from continuous-filament glass fibers con- 
taining no free alkali. This cloth is not subject to elec- 
trolytic decomposition. 

A high-melting, electrical grade of cellulose acetate 
film is used in conjunction with transparent and opaque 
noncorrosive adhesives. Entirely noncorrosive, this film 
tape has very high dielectric strength (5500 volts for 
3.5 mils) and less surface area than the acetate cloth, 
and will test somewhat lower in conductance—less than 
10 micromicromhos after 48 hr at 96 per cent R. H. 
and 75 F. Of. the stretchable films used, plasticized 
copolymers of vinyl chloride and vinyl acetate have 
proved the most suitable. For most splicing applica- 
tions, films of about 7-mil thickness are most satisfac- 
tory. For heavier work, such as bus bar insulation, the 
10-mil tape is recommended. These films have very 
good electrical properties, as shown in the table on page 
86, and have good abrasion-, oil-, and water-resistance 
characteristics. Polyethylene, unmodified and in com- 
bination with polyisobutylene, has been used as a tape 
backing where exceptionally low leakage at high fre- 
quencies is desired. But this construction is inferior in 
abrasion resistance, softening point and flammability to 
tapes that use vinyl film. 

Cellophane (regenerated cellulose) films are used 
only where corrosion is of no concern. It has been 
found difficult to remove all corrosive electrolytes from 
such films during processing; and the ions (especially 
chlorides) in combination with the products of cellulosic 
decomposition react to make a fairly corrosive tape. 
The presence of glycerine, a hygroscopic plasticizer in 
the film, aggravates these corrosive tendencies. 

For extra protection against dielectric breakdown, 
combined with properties of toughness plus shock and 
abrasion resistance, an acetate film is used with impreg- 
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A group of coils showing miscellanecas applications 
for electrical pressure-sensitive paper-backed tapes. 


nated papers or cellulose acetate cloth. Paper is satis- 
factory where corrosion is not too critical, while cellu- 
lose acetate cloth is needed where contact is made with 
fine conductor wires under conditions conducive to 
corrosion. A normally tacky and pressure-sensitive ad- 
hesive layer as the bonding medium has been found to 
contribute far more to the toughness of the construction 
than a heat-sealing or nonflexing type of cement. 

A satisfactory neoprene rubber backing has been de- 
veloped, which, when used in connection with a soft un- 
vulcanized adhesive of the pressure-fusion type, has 
proved satisfactory for special applications. In addition 
to its exceptionally good abrasion resistance, this tape 
has excellent aging characteristics. 

Adhesives. The properties of the pressure-sensitive 
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Above, vinyl-backed p.s.a. tapes can be applied with facil- 
ity by power-driven high-speed taping machinery, especially 
for harness wrapping. Machine shown here is equipped 
with a special head that applies the tape in an open spiral 
for holding purposes, or in a tight (yet flexible) oil- and 
water-resistant sheath that combines holding and protective 
functions. Right (top) shows how overlapped vinyl-type 
tape completely seals a machine-wrapped harness; illustra- 
tion below it shows another example of the solid protection 


provided a harness by overlap application of vinyl tape. 


adhesives used in electrical tapes are fully as important 
as those of the backings themselves. Here are the most 
important : 

Natural-rubber resin adhesives because of their non- 
hygroscopic, noncorrosive nature have been used more 
extensively in tape construction than most other types. 
These adhesive coatings in themselves possess a dielec- 
tric strength of about 500 vpm, a dielectric constant of 
about five, a power factor less than 0.01 at 60 cps, and 
a conductance of less than 20 micromicromhos. 

While natural-rubber resin adhesives retain their 
holding power for a long time under normal room con- 
ditions, they do show a tendency to become soft or even 
pasty when held at substantially elevated temperatures. 
This condition has been eliminated by the use of recently 
developed thermosetting adhesives for p.s.a. tapes. These 
adhesives remain firm indefinitely. With the applica- 
tion of additional heat (such as may be encountered in 
the predrying or baking cycle), they become firm to give 
exceptionally strong bonds. The strip-back test has 
frequently shown that the force required to split the 
adhesive may be as great as 10 lb per in. of width. The 
thermosetting curing process imparts to the adhesive 
greatly increased resistance to oils, waxes, and various 
solvents of insulating varnishes. Use of the thermoset- 
ting adhesive tapes eliminates wet spots inside coils, 
which are particularly dangerous if other than a min- 
eral or nonpolar solvent-type varnish is being used. 

Various synthetic materials have been used to replace 
crude rubber in pressure-sensitive adhesives. One of 
these is polyisobutylene rubber, which normally pro- 
duces adhesives somewhat softer than those that utilize 
crude natural rubber. The polyisobutylene adhesives 
possess excellent aging qualities, since this rubber, 
owing to its completely saturated structure, is not sub- 
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ject to atmospheric oxidation. Another important syn- 
thetic used is butadiene-styrene type rubber (Buna-S). 
This material alone, and in combination with crude rub- 
ber, has been used to obtain adhesives with certain 
specific properties superior to the crude rubber varieties. 
Most of these adhesives act as very good moisture- 
resistant barriers, and supplement various films in pro- 
ducing waterproof coverings. 

Applications. Electrical grade p.s.a. tapes have played 
an important role in the design of various types of elec- 
trical equipment. On communication equipment such as 
telephone, radio, and television, uses have been estab- 
lished for practically every type of tape. The paper 
tapes are used for holding leads, as core insulation, and 
as an outer covering on various types of relays, sole- 
noids, and magnet coils. It is safe to assume that wher- 
ever paper is used as insulation in an electrical compo- 
nent, it is entirely safe to use an electrical grade paper- 
backed p.s.a. tape. 

Application of these paper tapes, in combination with 
high-speed winding equipment, has made _ possible 
speedier fabrication of multiple-wound magnet coils. 
The flat-back tape is normally used for this application 
as it is slightly thinner than crepe-back tape, and will 
adhere better to small copper wires. For identification 
purposes, the black and tan colored tapes are often used 
to identify primary and secondary leads. On some 
“doughnut” or toroidal-type coils it is often desirable 
to use the crepe-back tapes, which have somewhat 
greater edge tear resistance and better conformance 
around corners. 

On cellulose acetate-filled coils it is desirable to use 
cellulose acetate tapes for holding leads in coils. In 
some instances where an exceptional physical stress is 
placed on the wires, it is necessary to use an acetate-film 
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cloth combination. This tape also makes a very desirable 
coil cover for coils made up with fine copper wire, espe- 
cially when fabricated with thermosetting adhesives. 
Another interesting application for this tape has been 
its use as intercoil insulation in television yoke coils. To 
obtain a high Q factor an acetate cloth tape may be 
used between windings or between primary and _ sec- 
ondary insulation, as is frequently seen on horizontal 
television sweep coils. 

Thermosetting glass-cloth tapes are sometimes used 
to hold leads during soldering operations, since these 
normally develop temperatures sufficiently high to melt 
the acetate-type backings. Plastics tapes are used for 
lacing small harnesses, as protective coverings for some 
types of low temperature r-f coils, and for other general 
splicing applications. They have been successfully used 
to insulate television tubes from the deflection yoke coil. 

An example of how an application is developed is well 
illustrated by tapes used to hold wound electrolytic ca- 
pacitors in shape during impregnation and prior to their 
insertion in containers. At first these coils of paper and 
aluminum-foil laminates were held together with strings, 
rubber bands and other materials. Investigation of fre- 
quent breakdowns, showed, however, that these anchor- 
ing agents were causing trouble. 

With the advent of p.s.a. tapes a cellophane tape was 
used with some degree of success, but frequently this 
material was not too satisfactory, since it was next to 
impossible to remove all traces of chloride from the 
cellophane. These chlorides were the worst offenders in 
causing capacitor breakdowns. For this reason, prac- 
tically all manufacturers of electrolytics established sol- 
uble chloride limitations and tests. (See “Testing” sec- 


tion for details.) To a somewhat lesser extent, sul- 
phates were also detrimental, and suitable tests were 
established to control this impurity. 

Capacitor applications also involved consideration 
of the physical properties of the backings and adhesives. 
The backings had to have considerable temperature re- 
sistance, as several users impregnated their coils with a 
boiling ethylene-glycol-borax solution. Temperature of 
this solution sometimes exceeded 250 F. A cellulose ace- 
tate film tape used by Minnesota Mining although very 
low in chloride content, was not strong enough to pre- 
vent the expansion of the coil when impregnated by the 
boiling glycol solution. A strong, low chloride-content 
tissue was then incorporated with the high-temperature 
cellulose acetate film. This combination backing coated 
with a high-internal-strength adhesive (specially devel- 
oped to resist the action of the glycol impregnant) con- 
stituted a tape with both the physical and electrical 
properties required for this application. Later evaluation 
proved it entirely satisfactory for use in electrostatic as 
well as electrolytic capacitors. 

Extensive use of p.s.a. tapes is found in the motor 
field. Here, the use of paper tapes for temporary hold- 
ing of motor coils prior to insertion in open slot stators 
and armatures, has largely replaced the old methods of 
typing or fastening with metal clips.(7)* These tapes 
are used also for slot edging, and, in some instances, for 
slot insulation. On high-speed motors where there is 
danger of adhesive throw-out, the thermosetting tapes 
should be used. There they can be used to hold non- 
p.s.a. materials in place on larger formed coils, or for 
holding slot insulation in place. On special motors they 


* Italic numerals in parentheses apply to references at end of article. 
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Change-Over to Vinyl Tape Cuts Production Time, Costs 


SE OF pressure-sensitive viny]- 
U type electrical tape in this high- 
voltage switchgear equipment has cut 
production time by 75 per cent and 
reduced costs to an average of $4 per 
unit, as compared to an average cost 
of $6 for other insulation materials. 

Problem: Originally, varnish cambric 

and successive brushed-on-coating ap- 
plications were being used on the bus- 
bar connectors. Later, this entire var- 
nished cambric wrapping was partially 
replaced by slipping a_ thermosetting 
tube over the conductor and using the 
varnished cambric wrapping only 
around the connectors. Disadvantages: 

1. Too much time for application. 

2. Messiness of using varnish coatings 
on successive applications. 

3. Insulating varnishes being used 
caused much skin irritation. 

4. Difficulty of removing solvents and 
eliminating voids within the var- 
nished cambric wraps. 

5. Excessive built-up at connectors. 

Solution: Vinyl-type tape (“Scotch” 

No 22) was used in place of the 
cambric on the connectors. A_ single 
half-lapped serving of l-in. wide tape 
provided a dielectric strength of 10,000 





volts, as compared to an average of 
1000 volts obtained from one wrap of 
l-in.-wide varnished cambric 10 mils 
thick. The varnished cambric required 
proper coating with varnish to provide 
7000 volts per serving. 

Applied with sufficient tension, after 
the connectors had been covered with 
a soft mastic, the tape conformed tight- 
ly around the parts to furnish the nec- 
essary dielectric protection. Ten laps 
of No. 22 tape were required to com- 
plete the job, as against the 13 wraps 
of varnished cambric previously used. 
Application time, during the fabrica- 
tion of 13,000-volt buses, was reduced 
from an average of 2 hr to 30 min per 
individual insulating job. 

Aging tests showed that the tape 
insulation did not crack under extreme 
weathering conditions, but continued 
to offer high resistance to surface 
leakage. The insulation contained no 
voids, and overall thickness of the 
insulation was reduced by 100 per 
cent—from % to % in. Reduced thick- 
ness, together with the freedom of 
voids, improved the thermal conduc- 
tivity and contributed to the lower op- 
erating temperatures. ooo 


are used to insulate the motor shaft from coil windings, 
and to act as end-winding insulation between coils. 
Where thermosetting tapes are used, it should be re- 
membered that varnish penetration through the tape 
cannot be obtained after the tape has been prebaked. A 
cotton-cloth tape with thermosetting adhesive has also 
been used successfully for stator coil end protection. 

On Class B insulated motors glass-cloth tape with 
thermosetting adhesive can be used for holding wedges 
and other high-temperature insulation in place, as well 
as for insulating leads. Plastics tapes are used for gen- 
eral splicing applications on Class A motors. (Caution: 
These plastic tapes are not designed to withstand the 
high heat of varnish-baking cycles, and should not be 
used where these processes are employed. ) 

Another interesting application is the use of vinyl- 
backed tapes on switchgear equipment. This tape has 
been specially designed for high heat resistance, per- 
mitting, for example, use on both indoor and outdoor 
equipment. The exceptionally high dielectric strength 
makes it possible to reduce the number of wraps of 
covering material (often varnished cambric) on buses. 
The tape also eliminates the “doping” procedure be- 
tween successive wraps. 

Vinyl tape should be applied with a minimum of 
tension because, as is true of most vinyl materials, the 
reduced internal stress will greatly lengthen tape life. 
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Ability of the tape to slightly contract when wrapped 
around an object and left for a short time provides an 
additional safety factor through self-elimination of voids. 
On buses, where rough nuts or bolts are present, an 
electrical grade putty should be used to smooth over 
such obstructions. This precaution will eliminate some 
of the strain. Since the tape will be stretched somewhat 
thinner when wrapped around corners or over contours, 
it is advisable to increase the number of wraps at these 
locations. 

This form of taping provides up to 7000 volts pro- 
tection per serving of half-lapped tape. Even with ex- 
cessive stretching, it has been found that at least 5000 
volts protection is obtained. Additional advantages for 
this tape include good ozone resistance, very high insu- 
lation resistance, and good outdoor aging resistance. 

One of the more prevalent applications found for the 
vinyl tapes today is their use for insulating splices of 
both synthetic and rubber-covered conductors. For this 
purpose, only one tape need be used. In addition to 
reducing external diameter of the splice, use of one 
tape permits a considerable cost reduction by eliminat- 
ing the necessity of applying both the rubber and friction 
tapes. Where numerous splices are to be incorporated 
into a small space such as a junction box, this has 
proved to be a decided advantage over the old method. 
Instruction data supplied by tape’ manufacturers give 


Coil construction; insulating | Available in black and tan 
le positions on motors; | colors. 
ad slot insulation. 


Interphase insulation on mo- | Conforms.to irregular surf- 
tors; anchoring and holding | aces. Available in black and 
seas, hold coil windings in | tan colors. 

place. 


Coil construction; small mo- 


tor armatures; anchoring 
heavy leads. 


Good resistance to tear. 
Black, white and brown col 
ors available. 


G | F 


Fine wire coils; outer wra compete noncorrosive. 
insulation between wind- | Black, white and brown col- 
ings. ors available. 


High temperature splicing; 
holding leads for soldering; 
and for securing high temp- 
erature insulation. 
Internal coil applications; | Completely noncorrosive. 
core insulation; and capaci- | Yellow and transparent col- 
tors. ors. Thin, high dielectric and 
high insulation resistance. 


High strength and good heat 
resistance. 





Internal coil applications; 


j Completely noncorrosive. 
and core insulation. 


Intercoil insulation; coil cov- | Combines ruggedness of pa- 
er; holding heavy leads; and per with high dielectric of 
core insulation. 





Thin, but more rugged than 


Electrolytic condensers. 
film tapes. 


Switchboard cable tape. 





Intercoil insulation; coil cov- | Completely noncorrosive. 
er. Combines strength of cloth 
with high dielectric of film. 


Splicing rubber and viny] in- | Completely 
sulated wires. Insulating str- i 
ess cones and harness wraps. 


Bus bar covering; also har- 
ness wraps. 


High-frequency insulation; | Completely 
and aircraft antenna insula- | excellent 
tion, ance; ver 


noncorrosive; 
resistant to most chemicals; 
good weathering and insula- 
tion resistance. 


_ honcorrosive; 
chemical __resist- 
low loss factor. 
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Several applications of p.s.a. 
tapes in transformers: (a) 
shows black crepe-paper tape 
used to anchor leads; (b) 
crepe-paper tape to insulate 
secondary winding and white 
acetate-cloth tape to insulate 
primary winding; while trans- 
former (c) has its primary 
with white 
acetate cloth and a secondary 


leads insulated 
winding of transparent ace- 


tate to anchor secondary leads. 


details of splicing technique, such as the “pigtail’’ and 
the “Western Union”’ splices. 

Improved means of stabilizing and plasticizing have 
made it possible to compound vinyl films that will with- 
stand aging at higher temperatures for a considerable 
period of time. The natural aging life, as predicted by 
various accelerated tests, indicate that these materials 
should withstand outdoor aging for at least 30 years. 
One of the chief advantages of the vinyl-type tapes is 
their resistance to oil. Therefore, they are used in prac- 
tically all applications where oil is intermittently or 
continuously in contact with spliced conductors. 

Appliances comprise another large channel for use of 
p.s.a. tapes. Plastics tapes are used for lacing refrig- 
erator harnesses and for cords on electric irons, toasters, 
also for banding conductors in electric stoves and 
similar appliances. 

Testing. New tests to evaluate and perfect tapes are 
being constantly developed. ASTM specifications are 
available as follows: D 69-48T (for friction tapes) ; 
D 119-48T (for rubber insulating tapes) ; and D 1000- 
48T (for cloth, paper, and film-type p.s.a. tapes). Fol- 
lowing test methods for paper, cloth, acetate-film and 
combination p.s.a. tapes are provided in D 1000-48T: 
thickness ; adhesion ; breaking strength ; elongation ; di- 
electric strength; conductance; electrolytic corrosion ; 
and shelf aging. In addition, other ASTM test methods 
can be used as research evaluation of p.s.a. tapes. These 
cover almost the entire gamut of physical, electrical, 
chemical and thermal characteristics. (See 
and 2 on pages 172 and 174) 

In the very near future a special section of ASTM 
(Section E, Subcommittee 7, Committee D-9) will 
begin work on specifications for stretchable plastics 
p.s.a. tape, which will be somewhat similar to that done 
in formulating the D 1000-48T specifications. This 
forthcoming specification will probably apply to the 
polyvinyl chloride, vinyl chloride-acetate copolymer, 
polyethylene, polyvinyl butyral and _ polyvinylidene 
chloride backings. Work will also be done to correlate 
various testing methods which may apply to friction, 
rubber and the plastic tapes. (Committee D-11 work- 
ing with Committee D-9) 

There are other tests which have proved of value and 
are not covered in the ASTM specifications. Examples 
of these are stress-strain tests for determining the inter- 
nal strength of p.s.a., measuring force of unwind or re- 
moval of tape from the roll, adhesion to various mate- 
rials, and methods for measuring the aging character- 
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istics of adhesives in roll form at various temperatures 
and humidities. 

Resistance to corrosiveness is considered to be one of 
the most important characteristics in insulating tapes. 
This fact has already been stressed here. There have 
been many instances where corrosion was found when 
corrosive materials were used as lead pads or to insu- 
late connections where the enamel, or varnish coating 
had been removed from the wire. This condition may 
occur within a matter of months or it may take years to 
develop—thus making it very difficult to detect. Enamel, 
varnish and other coating materials of course consider- 
ably retard the corrosion of conductors in contact with 
corrosive materials, but over 5000 electrolytic corrosion 
tests with numerous insulating materials on various 
coated wires have definitely established that these coat- 
ings do not provide absolute protection. Various engi- 
neers have voiced the opinion that it is impossible to 
impart a continuous film of varnish to the base material 
so that no pinholes exist. (2) Corrosion is often con- 
centrated wherever a break or weakness exists in the 
coating. Initial corrosiveness of insulating materials, 
which is more of a problem in d-c than in a-c equip- 
ment, is fairly well indicated by the conductivity meas- 
urement. (3) 

Since a measure of conductivity will tell whether a 
material is capable of being a corroding agent, such 
measurement can be relied upon to a great extent. It 
will not tell, however, whether the material will cause 
actual corrosion when conductance is low. In some in- 
stances, we have found that these readings do not cor- 
relate with life tests on electrical components, possibly 
because the measurement of the tape’s conductivity does 
not take into account any breakdown of the materials 
when under electrical stress. On some materials this 
stress produces such reaction products as carbon diox- 
ide, hydrogen sulphide, sulphur dioxide, ammonia or 
nascent oxygen. This in effect accelerates the corrosion 
of the copper conductor. (4) This tendency more accu- 
rately can be determined by using the electrolytic cor- 
rosion test as given in the Appendix II of ASTM D 
1000-48T specifications. 

Briefly, this method consists of placing the tape to be 
tested in contact with a specially prepared’ fine copper 
wire, under such conditions as to accelerate corrosion. 
After the test is completed, a measurement of the cor- 
rosion is made by comparing the tensile strength of the 
corroded positive wire to that of the negative wire. 


(Continued on page 172) 









How to apply basic antihunt methods to 
obtain desired accuracy, stability and 
speed of response in both reversing- 


motor and clutch-type servo systems. 


VERALL PERFORMANCE of a servomech- 

anism or closed-loop control system is determined 
to a large extent by the control amplifier. Whenever 
an error exists between input and output, usually 
caused by some motion of the input, the control ampli- 
fier causes the servomechanism to move in the direction 
to correct the error and bring the system into balance, 
as shown in the block diagram, Fig. 1. 
theory has been discussed in a previous article, (/)* 
including the importance of speed, accuracy and stabil- 
ity and their effect on servo performance. It has been 
shown that greater stability results with shorter stop- 
ping time; devices which result in improved stability 
are usually referred to as “antihunt” devices. 

Rapid servo performance requires fast methods of 
transmitting control intelligence to the servo itself. 
There is usually a time lag in the servomotor or clutch 
due to inertia, inductance and friction. Optimum servo 
performance requires that all other time lags in the con- 
trol loop.add up to a small portion of the time lag in the 
servo drive. Obviously, overshooting results if the 
proper control signals do not reach the servo in time. 

Many factors including the power source and type of 
servo determine the type of control amplifier to use. 
Another determining factor is the maximum allowable 


This basic servo 


* Italic numerals in parenthesis apply to references at end of article. 


control 


variable 


Fig. 1—Block diagram of basic servo control system. Trans- 

ducers convert input and output to electrical signals that 

are compared and fed to the amplifier to actuate the servo 
motor and bring the system into balance. 
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time lag in the control amplifier. A polarized relay is 
about the simplest type and works well where time lags 
are large such as in a heavy servomotor of several 
horsepower. As the size of the servomotor decreases, 
acceleration rates increase and faster acting sensitive 
relays are required to keep time lags sufficiently short. 
Clutch-type servos have torque-to-inertia ratios up to 
40 times as high as comparable servomotors and there- 
fore much smaller time lags, requiring the use of elec- 
tronic relays. 

Equally important with respect to time lags is the 
carrier frequency. When the carrier is amplitude mod- 
ulated the modulating frequency must be kept well 
below the carrier frequency for best results. Large 
servos operate quite well on standard 60-cycle carriers 
since their maximum frequency response seldom ex- 
ceeds two cycles per second; smaller servomotors with 
frequency responses up to 30 cycles require a 400-cycle 
carrier frequency. Clutch-type servos can achieve fre- 
quency responses well above 30 cycles and may require 
a carrier frequency of 4000 cycles for best results. 

Reversing-motor and clutch-type servos are the two 
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Fig. 2—Control of a d-c servomotor is accomplished by 
reversing the field current either by a relay (A) or elec- 
tron tubes (B). To reverse armature current instead would 
require much heavier equipment with a longer time lag. 
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Fig. 3—Four typical input arrangements for a-c servomo- 
tors. Conventional synchro system (A) has limited output 
torque; synchro transformer method (B) produces an error 
voltage in which the phase depends on direction of error 


most common types of electrical servomechanisms. (2 ) 
The clutch-brake servo is a variation of the clutch type 
and has special advantages in connection with antihunt 
circuits which will be analyzed later. Differing types of 
reversing-motor servos are used for alternating or di- 
rect current. In the d-c type the armature current is 
usually left on and the field current switched on and 
off, as shown in Fig. 2. When an electronic relay is 
used, the tubes are usually biased to cutoff so no cur- 
rent flows through the field when the drive is not in 
operation. With a center-tapped field, current flow 
through each tube is in a different direction, causing the 
motor to run in opposite directions. In usual practice 
tubes are used to control smaller d-c servomotors while 
relays are used on larger, slower types. 

Servomotors for a-c are more common than d-c types 
because they are easier to control. While the use of 60- 
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and thus can operate a reversing servomotor; usual poten- 
tiometer bridge (C) may have both unequal and nonlinear 
windings; direct control system (D) is not readily pro- 
vided with antihunt functions, cannot have remote control. 


cycle carrier frequency is convenient from a design 
standpoint, the response time of these servos is limited ; 
400-cycle power frequency is more common on small 
equipment such as used on aircraft, and gives much 
more rapid response. 

Input arrangements for servo systems using a-c 
motors can be of many types, four of which are illus- 
trated in Fig. 3. In the synchro system A, consisting 
of a generator and receiver, the input and output rotors 
move in synchronism. (3) The system has high angu- 
lar accuracy but is slow moving and restoring torque 
developed by the receiver is proportional to displace- 
ment between the two rotors. Torque output depends 
on the size of the synchro but is always much less than 
a servomotor of equal physical size. Since any attempt 
to load the output with devices requiring torque greatly 
reduces accuracy, synchro systems are usually limited 
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Fig. 4—Output circuits for two-phase a-c servomotors with one phase continuously energized. Usual amplifier tubes (4) 
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are suitable for light duty; thyratrons (B) can handle more power and give better efficiency for heavier equipment. 
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Fig. 5—Simple velocity antihunt amplifier (4) for reversing servomotors is similar to a conventional automatic gain 
control circuit. Deadspot increases with servo speed and reduces rate of correction. By substituting a non-linear resistance 


such as a tungsten filament lamp for the grid bias, a variable gain function is obtained from circuit (B). 





to very light torque applications such as remote posi- 
tioning of dials or pointers, or operation of sensitive 
valves for controlling more powerful hydraulic servos. 

With the synchro control transformer shown at B, 
the receiver rotor is driven by the servomotor and its 
winding feeds a control amplifier. Moving the gener- 
ator rotor unbalances the system and produces a voltage 
at the receiver rotor terminals which is proportional to 
the angular error with the phase depending on the direc- 
tion in which the balance is upset. Receiver rotor is 
rotated by the servomotor to restore the system to bal- 
ance, but the synchro control transformer system does 
not contribute any torque. 

A conventional bridge circuit arranged as a servo 
input is shown at C, a simple and convenient means 
where limited angular rotation or linear motion is 
required. This system lacks the advantage of large 
travel obtained with a synchro transformer which can 
be employed for full 360 deg rotation or more. But 
potentiometers have other very useful applications such 
as changing angular motion to linear motion, or linear 
mathematical functions to nonlinear functions such as 
parabolic or exponential. (4) These conversions are 
done quite easily—basically the electrical analogy of a 
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special-function cam—and frequently used in computers. 

Another servo input system of limited range is shown 
at D, a close-coupled system not capable of remote posi- 
tioning. In this circuit the capacitor shifts the phase 
of voltage applied to one motor winding with respect 
to the other winding. A similar contact arrangement 
could be devised for d-c reversing motors. Such simple 
control schemes do not lend themselves to antihunt cir- 
cuits on small servomotors. Larger units may use a 
mechanical antihunt device that offsets output contacts 
in the direction the servo is moving by an amount pro- 
portional either to velocity or error. Usual method of 
shifting the contacts is an eddy-current brake which 
develops a torque proportional to velocity and shifts 
the contacts against a spring. 

Other input methods can be devised to fit special 
applications. For instance, the potentiometer bridge 
can be replaced by an inductance (5) or capacitance 
bridge if more convenient. Also, some applications may 
require a linear output proportional to an electrical 
input. Most of the antihunt circuits shown later can be 
fitted into these special closed-loop arrangements. 

Output arrangements for reversible a-c servomotors 
are mainly of the type shown in Fig. 4. 
of the motor is coupled to 
the power line by means of 
a capacitor to shift the 
phase approximately 90 deg. 
The other winding is driven 
directly by the control am- 
plifier, usually through a 
transformer. Output tubes 
are actuated by the amplified 
error signal that is either 
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+ 
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Phase shift 


Fig. 6—An “error velocity” 
antihunt system, controlled by 
the rate of change of error volt- 
age, can be obtained by insert- 
ing a “Twin-T” network (A) 
adjusted to attenuate carrier 
frequency (B), ahead of the 
control amplifier (C). Side- 
band frequencies present when 
input is changing are not at- 
tenuated, and when amplified 
will supply antihunt function. 
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Fig. 7—Feedback coils on this relay for high-speed clutch- 
brake servo give smoother operation on low error signals. 
Feedback and error coils are connected in opposition. 


in-phase or 180 deg out-of-phase with the line voltage 
so as to drive the servomotor in either direction. The 
tubes may be usual amplifiers A or thyratrons B, but 
thyatrons handle more power for a given tube size and 
draw plate current only when operating. This amplified 
error signal operates one output tube at a time, de- 
pending on the desired direction of travel. No high 
voltage d-c power is required as the system will work 
on rectified pulses of line voltage stepped up to a higher 
voltage through transformers. To improve wave shape 
and efficiency primary and secondary of the output 
transformer are tuned to power line frequency by 
shunting capacitors. To drive small a-c servos, one 
phase may be center tapped and the motor winding con- 
nected directly from plate to plate of the output tubes. 
However, this simple “transformerless” output is used 
only with small servomotors. 

Many types of antihunt systems have been devised 
for a-c reversing servomotors. In proportional servo 
systems the simple velocity antihunt shown at 4 in Fig. 
5, closely resembles an automatic gain circuit. The 
error amplifier output is rectified, filtered, and fed to 
the control grid of a variable-gain tube as a negative 
biasing voltage proportional to error carrier envelope. 
As servo velocity increases, error voltage must increase 
and gain of the amplifier is reduced. 

This circuit has several disadvantages as a antihunt 
system. First of all, sensitivity of the amplifier is re- 
duced as error increases, which causes the system to 
respond more slowly than if full error signal were 
applied. Also, this circuit merely turns the amplifier 
otf and does nothing to cause the servo to stop more 
rapidly. While better antihunt systems are available, 
this simple one is frequently used in beginning work 
with servos without completely understanding its limi- 
tations. A ‘refinement of the velocity antihunt, shown 
at B, is actually much simpler than the previous one as 
far as components required and also gives far better 
results. The circuit is similar to common negative 
feedback circuits used in audio amplifiers; gain of the 
amplifier is varied with the signal by using a nonlinear 
resistance such as a tungsten lamp in the feedback cir- 
cuit. Large output signals cause the lamp to glow 
slightly, increasing its resistance and the negative feed- 
back, and reducing gain of the control amplifier. Be- 
cause of thermal time lag in the lamp, full error signal 
is applied before the lamp changes resistance. 
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While changing amplifier gain is helpful, more im- 
portant advantages of this type of velocity antihunt 
arise from generator action of the servomotor. As the 
motor rotates, the excited phase furnishes an alternat- 
ing field, generating a voltage in the other motor wind- 
ing with a magnitude proportional to the speed of the 
servomotor and 180 deg out-of-phase with voltage sup- 
plied by the output transformer. Fed back into the 
input of the control amplifier, overall effect of this gen- 
erated voltage is to decrease amplitude of the output 
signal in proportion to servomotor speed. Equally im- 
portant is the damping effect of the output winding on 
stopping time. Even with no error signal actuating the 
control amplifier, rotation of the servomotor generates 
a feedback signal which is amplified and supplied to the 
servomotor in out-of-phase relationship to excite the 
motor in the direction opposite to that which it is 
rotating. This damping brings the servomotor to a stop 
much more rapidly than with the automatic gain circuit 
first described—much like placing a resistor across one 
phase of the servomotor and dissipating the kinetic 
energy in heat. But output impedance of the control 
amplifier, looking into it from the servo winding, is far 
too high to be of much help. Use of the feedback loop 
greatly reduces the output impedance so that damping 
becomes effective while the additional use of nonlinear 
resistance in the feedback loop also increases damping 
effect at higher output velocities. This type of antihunt 
system is quite effective and simple to use. 

Another antihunt system for reversing a-c motors is 
the “error-velocity” type. In such systems rate of 
change of error voltage appearing at input to the con- 
trol amplifier is used to control servo output. One of 
the most common and easiest to analyze is the “Twin- 
T” network, A in Fig. 6, usually placed directly in 
input leads to the control amplifier. Any desired fre- 
quency is greatly attenuated while frequencies to either 
side are less affected, as shown at B. The network is 
designed to sharply attenuate the servo carrier fre- 
quency, and effectiveness as an error-velocity device 
increases with the attenuation. 

Complex modulating wave shapes which occur in 
servo work are composed of many frequencies and 
produce many sideband frequencies, and the greatest 
modulation occurs when the servo is either starting or 
stopping. Under these conditions sideband frequencies 
are present in the carrier. Since the Twin-T network 
allows sideband frequencies to pass through more read- 
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Fig. 8—Clutch-type servos may be controlled by a pentode 
tube (A) or thyratron (B). The output circuit shown also 
serves as a phase-sensitive detector to control direction. 
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ily than the carrier frequency, changes in the error 
carrier affect the control amplifier much more than 
the steady carrier, thus giving the desired error-velocity 
effect. But a stable carrier frequency and stable com- 
ponents in the amplifier are required. 

Although the Twin-T network is one of the easiest 
to use for an error-velocity antihunt, other networks 
having the same sharp “notch characteristics” may be 
used. The Twin-T antihunt operates well at low carrier 
frequencies such as 60 cycles but at higher frequencies, 
such as 400 cycles, standard components do not produce 
a sufficiently sharp notch characteristic and carrier fre- 
quency ordinarily is not held within close enough lim- 
its. In aircraft, for example, 400-cycle power is held 
only to + 20 cycles. 

Another type of antihunt system suitable for larger 
types of servomotors uses a special generator (described 
later) with the unusual property of generating a volt- 
age proportional to acceleration of its rotor. This gen- 
erator is driven by the output shaft and voltage output 
is fed to the control amplifier for stabilization of the 
servo system. Unless the servomechanism is quite large 
and expensive use of an additional generator is avoided 
and other antihunt systems used. 

Clutch-type servo control amplifiers are similar in 
many respects to those used for reversing-motor servos. 
One of the simplest of all amplifiers is the relay circuit 
shown in Fig. 7, which operates directly from 28 volt 
d-c. To match rapid clutch action a sensitive high-speed 
relay is required while a slower acting relay is satis- 
factory for a reversing-motor servo. For smooth oper- 
ation of the clutch-brake servo, two separate feedback 
windings are used on the relay. At low error levels 
clutch current in the feedback winding sets up a mag- 
netic field in opposition to that produced by the error 
coil winding, and causes the relay to open. The cycle 
repeats producing a “buzzing” action at several hundred 
cycles and causes the servo to correct small errors in a 
series of small steps rather than one large step. Smaller 
deadspots are thus obtained and overall accuracy im- 
proved. Buzzing action occurs only at low error levels ; 
large errors produce a magnetic field great enough to 
overpower the feedback winding, and the relay remains 
closed until the servo reduces the error voltage to a 
low level. However, because relay contacts are contin- 
ually interrupting an inductive d-c load, special contact 
material and arc suppression methods must be used. 

Servo clutches can be controlled in several ways 
besides using relays. Electronic switches have an im- 
portant advantage for high speed control. Clutch coils 
are inductive and cause a time delay before initial cur- 
rent builds up to values high enough to operate the 
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ity by braking to a stop. Note 
that braking torque decreases 
as clutch current increases. 
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clutch. Pentode tubes in series with the clutches, as at 
A in Fig. 8, offer a high series resistance and allow use 
of high voltages to drive the clutches, giving fastest pos- 
sible response. Circuit shown at B is useful at higher 
power line frequencies of around 400 cycles but at lower 
frequencies clutches will follow each power line pulse. 
Smoothing filters cannot be used because they increase 
release time of the clutches and create instability. 

Input systems for clutch servos are identical to those 
used for reversing-motor servos. Both potentiometer 
bridges and synchro control transformers can be used 
with a-c carriers but require higher carrier frequencies. 
Theoretically, a d-c amplifier could be used with a sim- 
ple potentiometer bridge input (Fig. 7) to operate a 
clutch servo but d-c amplifiers are usually avoided. For 
carrier systems phase-sensitive detectors are used to 
determine direction, and frequently the amplified car- 
rier is rectified and filtered to provide a substitute. 

Antihunt systems for clutch-type servos are similar to 
those employed for reversing-motor serve. and follow 
the same basic servo theory. Velocity-antihunt systems 
are used quite frequently but circuit characteristics are 
different. A velocity-antihunt system is applied in two 
basic steps. First, a signal proportional to output ve- 
locity is either found or devised in the system; second, 
this velocity signal is fed back into the control system to 
oppose error signal. In a two-phase reversing-motor 
servo, Fig. 5, the velocity signal is already present in 
the motor output winding and need only be fed back 
into the amplifier. Unfortunately, this is not true of 
the clutch-type servo, so a velocity signal must be de- 
vised. One method mentioned previously was an addi- 
tional generator attached to the output shaft. A small 
two-phase motor with one phase excited continuously 
develops a voltage proportional to velocity in the other 
phase winding, and could be used as a source for the 
velocity signal. 

In a proportional system which has linear output, 
restoring force developed in the output is proportional 
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Fig. 11—This differentiating circuit gives an output 
voltage proportioned to the rate of change of error but 
gives no indication of error direction. 
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Fig. 10—Antihunt control amplifier for the clutch-brake servo, Fig. 9, uses a 4000-cycle carrier. Cathode bias for the 
variable-gain amplifier tube 6BA6 is supplied an output velocity voltage derived from current through the clutch. 


to the current actuating it. Thus, in the case of two- 
phase servomotor, output torque is proportional to 
exciting voltage developed across the phase fed from the 
control amplifier. Similarly, output torque of a clutch 
is proportional to clutch current, which in turn is ap- 
proximately proportional to output velocity when inertia 
and friction loads are constant. 

Velocity-antihunt systems such as the one described 
above work even better when used with clutch-brake 
servos where a brake in energized whenever either 
clutch is released. The antihunt system causes the 
clutch to de-energize and the brake to engage slightly 
ahead of balance point. The servo does not coast to a 
stop but it “braked” to a stop. Thus, even a simple 
antihunt system of the velocity type gives excellent 
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stability because of reduced stopping time. Overshoot- 
ing is prevented and stability increased even in a high 
speed servomechanism moving inertia loads. In a typ- 
ical brake component, illustrated in Fig. 9, effective 
brake torque decreases as clutch current increases. As 
the brake is released the clutch takes hold and gives an 
almost linear curve, offset from zero by the current 
needed to release the brake. As servo output approaches 
balance the reverse action occurs with clutch torque 
decreasing and brake torque increasing. Such servo 
characteristic gives inverse error damping. 

In the control amplifier for this clutch-brake servo, 
Fig. 10, a 4000-cycle carrier is generated by an oscil- 
lator and amplified by a buffer amplifier, feeding both a 
phase-sensitive detector and a potentiometer bridge. 

Wipers of both potentiom- 
eters feed a special mixer 
tube which detects and am- 
plifies error between input 
and output. The error sig- 


nal is further amplified by a 
(Continued on page 188) 


Fig. 12—In this direction-sen- 
sitive error-velocity amplifier, 
the balance point is shifted in 
the direction of servo travel by 
introducing a synthetic error 
signal proportional to the rate 
of change of error voltage. A 
-4000-cycle carrier is required 
for the fast response time of 
the clutch servo. 


Clutch coils 


93 





Operator Convenience 
and Safety Stressed 
in New Miller 


Larger milling machine added to 
line is powered by a 714-hp motor 
and has complete hand and power 
rear controls duplicating those on 
front. Speed and feed ratios are 
60:1 and 120:1, each covered in 16 
steps and all feeds have rapid tra- 
verse. Geared spindle speeds are 
changed hydraulically by a crank 
operating a selector valve; inter- 
lock prevents changing while spin- 
dle is rotating; similar arrangement 
for feeds. Spindle drive includes 
clutch and brake. Switch on mo- 
tor compartment door takes power 
off motor when door is opened. 
All rotating shafts and the cross 
screw are completely covered. En- 
gagement of each power feed auto- 
matically disengages hand cranks 
for added safety. 


Cincinnati Milling 
and Grinding Machines, Inc., Cincinnati 


Motor-Driven Abrasion Wear Tester Redesigned 
for Maintained Accuracy under Heavier Use 


Sturdier shafts, larger ball bearings, 
dual suction nozzle, capacitor mo- 
tor with worm-gear reduction, sim- 
plified controls and a built-in coun- 
ter in new design maintain accu- 
racy in daily continuous use and 
simplify operation of instrument. 
Changeable stainless steel weights 
provide three ranges of wheel pres- 
sure. Quantitative wear of speci- 
men is indicated by counter show- 
habia ietiinsile Gespetasten, ing number of revolutions work is 
North Tonawanda, N. Y. rotated under abrasive wheels. 


BEFORE 
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New Tank Cleaner 
Has Rug Nozzle with 
Spring-Mounted Brush 


Rug nozzle for new vacuum cleaner 
has brush bristles mounted in a 
cast aluminum bar and trimmed so 
they toe into the rug surface, kick- 
ing litter forward into the suction 
stream. Second carrying handle 
provided on suction end cap; dirt 
ejector makes it unnecessary for 
operator to touch dirt. Designed by 
company engineers and styled by 
Henry Dreyfus in beige and dark 
brown. 


The Hoover Company, North Canton, Ohio 





Designed 


REK-O-KUT Co., Inc., Long Island City, N. Y. 


New Welder Is 
Silicone Insulation 
for Compactness 


New 250-amp portable a-c welder weighs ap- 
proximately 14 lb per amp, is only 12 in. deep, 
17 in. wide and 23 in. high. Coils have Class 
H insulation impregnated with heat resisting 
silicone varnish permitting operation at 130 C. 
Coils are ventilated to operate at uniform tem- 
perature without hot spots; no 4-hr limitation 
on operation. Hermetically sealed gas-filled time- 
delay magnetic switch provides regulated boost 
for instant starting on all three overlapping 
ranges. Boost is automatically reduced at higher 
current setting to avoid line surges. Primary 
switch is double-pole; insulated tapered plug 
connectors select current range. 


General Electric Company, Schenectady, N. Y. 
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Portable Three-Speed High-Fidelity Phonograph 


completely 
natural and life-like tonal quality 
at all volume levels, and play all 
types of records including 16-in. 
transcriptions. For schools, homes, 
Natural res- 
onances of amplifier, speaker and 


auditoriums, studios. 


speaker enclosure 


sated to avoid reverberations. Fre- 
quency response within 1 db from 
50 to 15,000 cycles at maximum 
of adjustable range. Microphone 
input permits mixing with a rec- 
ord, or may be used alone as a 
public address system. Weighs 
only 38 Ib; case is 10 in. high. 








Commercial 
Marine Radar 
has 
16-in. Scope 


For more detailed 
presentation, this new 


radar set employs a " 
Sle, eect mln Automatic Production Lapping Machine 


Through advances Consistent and controlled lapped finishes are produced 
made in_ television in an automatic cycle, with surfaces held to 2 micro- 
technique, larger pic- inch and flatness to a light band. Work is held against 
ture is presented with- lap by gravity load from pressure plate; conditioning 
out loss of definition rings hold work as lap rotates; lapping compound 


or clarity, and with no increase in console size. Six is fed automatically. Conditioning rings rotate about 
scale ranges from 1 to 40 miles. Gyro repeater dial own axis and are designed to wear lap faster than 
around tube shows both relative and true bearings. Con- work does to keep lap true without necessity for re- 


trols less needed are under cover. dressing. Timer controls the entire operating cycle. 


Raytheon Manufacturing Company, Waltham, Mass. Crane Packing Company, Chicago 


Front-Opening Dishwasher 


New dishwasher, said to have the largest capac- 
‘ity of any home machine, has been designed for 
ease of installation. Washer has no drain valve; 
uses existing drain plumbing and a drain 
adapter installed between sink and trap as shown 
below. Operating cycle of 37 min is automatic: 
solenoids control water inlet and drain pump. 
Opening washer during operation shuts off cycle. 
Spray is produced by aluminum impeller; dry- 
ing cycle employs electric heating element. 


Westinghouse Electric Corporation, Mansfield, Ohio 
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In sizes with power requirements ranging up to 350 hp, 
this new line of 2-stage double-acting air compressors 
is designed for reduced floor space and simplified instal- 
lation: shipped ready to run except for electrical, water 
and air connections. Unloading lever interlocked to 
prevent starting under load: with automatic control, 


Package-Type Heavy-Duty Air Compressor Has Built-In Motor Drive 





Air flow 


unit remains unloaded up to operating speed. 
from intake to discharge is through passages within 
frame. Synchronous motor rotor is mounted on com- 
pressor crankshaft. To match load characteristics of 
motor, clearance at end of piston stroke is adjusted in 
five steps as air needs vary from zero to full capacity. 


Ingersoll-Rand Company, Phillispburg, N. J. 





Electrodynamic Micrometer 


For dynamic measurements of vibration, displacement 
or movement without contact. Change in reactance of 
sensing coil in micrometer head, when an external body 
enters the high frequency field, produces a voltage 
change in the coil which is amplified and displayed on 
an oscilloscope with a suitable time base. 

Electro Products Laboratories, Inc., Chicago 
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Lightweight Electric Time Stamp 


Arrow-shaped pointer is driven by a small clock-type 
synchronous motor to indicate time. When inked on 
an ordinary stamp pad and applied by hand, this port- 
able electric time stamp shows time of day to near- 
est quarter hour along with date and any other legends 
provided on rubber face. Extruded aluminum case. 
international Business Machines Corp., Endicott, N. Y. 
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~— How to use the OSCILLOSCOPE as a 


Following the discussion in Part I on equipment and general 


operating techniques, this concluding article describes how the 


oscilloscope is applied in solving specific mechanical and electri- 


cal design problems—supplemented with several case histories. 


ROYCE E. JOHNSON, Manager 
JOHN L. DRNEK, Electrical Engineer 


General Engineering Laboratory, Barber-Colman Company 


NGINEERS who have not used cathode-ray os- 

cilloscopes may feel that these are rather mys- 

terious and dubious instruments. But only a 
little experience with an oscilloscope will quickly change 
this attitude to one of interest, and bring on a realiza- 
tion of the versatility and indispensibility of this tool. 
As suggested in the first part of this article,* oscillo- 
scopes can aid in solving a variety of mechanical and 
hydraulic as well as electrical design problems. A de- 
tailed description of a few of these uses will demonstrate 
the adaptability of this method. 

Arc Suppression. Means for reducing arcing at 
contacts cannot be designed solely by calculation, par- 
ticularly for inductive circuits with electromagnetic ele- 
ments. Observation of the voltage across, and the cur- 
rents through, the contacts to be protected assists the 
selection of the best combination of suppressor elements. 

' Little more than a bare oscilloscope is required for a 


* See “How to Use the Oscilloscope as a Design Tool—I,”’ 
CAL MANUFACTURING, May 1950, page 84. 


in ELectr! 


A 


Fig. 1—Designing an are suppressor 
for relay contacts for 775-ohm, 27-volt, 
inductive d-c load. Records are en- 
larged from 35-mm film in still cam- 
era. At A, contacts opening with no 
suppression give 315-volt peak; bot- 
tom trace is zero, 100-volt calibration 
deflection at right. With 2 mf in series 
with 33 ohms, peak shown at B is 69 
volts (30-volt calibration); at C dis- 
charge current from suppressor with DP 
contacts closing is 0.75 amp for load 
of 0.035 amp. With 0.25 mf in series 
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with 560 ohms and a load shunt of 
1000 ohms, peak at D is reduced to 46 


check of are suppressor performance if the contact 
operation can be cycled at a constant rate to provide a 
readable repetitive trace. A long-persistence screen aids 
in studying extremely slow repetition or single opera- 
tions. Photographic records may be necessary for sin- 
gle operations, and are desirable in most cases for rec- 
ords and more accurate analysis. As an example, a 
sensitive aircraft relay controlling a 27-volt d-c induc- 
tive load needed arc suppression to provide reasonable 
contact life. An available arc suppressor, consisting of 
2 mf in series with 33 ohms, eliminated visible spark- 
ing and appeared to provide the required correction. 
But observation with an oscilloscope proved otherwise, 
as shown in Fig. 1. At A is a photograph of the CRO* 
trace of contact voltage without the suppressor; with 
arc suppression, trace B shows contact voltage and C 
the contact current. Discharge of the arc suppressor 
capacitor at the instant of contact ‘“‘make” produced a 
current peak heavy enough to occasionally cause weld- 


* Abbreviation for ‘‘cathode-ray oscilloscope” used hereafter. 


c 


volts; transient peak current in sup- 
pressor is cut to 0.07 amp as seen at E. 
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design tool—Il 


Oscilloscope and typical accessories used in mechanical 
and electrical design tests. Left to right, variable fre- 
quency generator, voltage calibrator, two-channel elec- 
tronic switch, cathode-ray oscilloscope, phase shifting de- 
vice, 35-mm still film camera and adapter; in foreground, 
two motor-driven switches for actuating test devices. 
Other accessories include the transducers, photoelectric 
revolution counters, strain gages, moving film cameras. 


ing. The voltage trace shows that the capacitor was 
charged to well over line voltage for a brief interval 
following the opening of the contacts; contact rebound 
during this interval would interrupt a high transient 
current almost certain to cause welding. Changing the 
suppressor to 0.25 mfd in series with 560 ohms gave 
voltage and current traces shown at D and E—a sub- 
stantial improvement. Life tests confirmed the CRO 
observations, 

Relay Operating Time and Contact Perform- 
ance. To determine the operating time and contact 
bounce of relays or other electrical contacting devices, 
the CRO can perform this task with simple circuits 
and components plus some form of camera. Slow or 
lagged relays may require use of moving film or espe- 
cially slow sweeps. Keying and other small relays may 
be operated several times per second and observed 
visually using either a driven or recurrent sweep. 

For determining the effect on operating time and con- 
tact performance of such variables as arc suppressors, 
damping or time-delay systems, temperature and volt- 
age, variations of the circuit shown at 4 in Fig. 2 are 


Voltage 
Oscillator 





Fig. 2—Measuring operating time for a small high speed 
relay. Test circuit A applies current and voltage selected at 
low values to produce best traces. At B, a 1000-cycle timing 
wave is supcrimposed on contact voltage, giving a single 
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used for d-c relays. In the example shown, trace B 
had a 1000-cycle timing wave superimposed on contact 
voltage ; at C the timing wave was introduced on a sepa- 
rate exposure. Records were photographed by a still 
camera on 35-mm film and enlarged. 

Since in this example operating time rather than load 
carrying capacity was examined, contact voltage and 
current were selected at low values to give clear traces. 
Heavier loads with a sensitive relay would confuse the 
trace as would be expected from the discussion of the 
arc suppressor application. Care in interpretation of 
the trace therefore is essential where it is necessary to 
test a relay operating with normal contact load. Volt- 
age changes in most relays are rapid enough to be 
readily handled by usual a-c input amplifiers. 

Triggering of the driven sweep is usual in such ap- 
plications, and a switch provides proper polarity for 
triggering at make or break as desired. Synchronizing 
signal for recurrent sweeps may be taken from across 
the relay coil. A timing voltage may be. introduced 
across a resistor in series with the vertical amplifier 
input, but excessive bounce may create a poor pattern 


trace on which three “breaks” are shown. Timing wave is 
added on separate exposure in C, giving a clearer contact 
trace. Contact travel time is about 0.001 sec, and two 


° 


bounces follow “make,” as seen more clearly in trace C. 
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Fig. 3—Time and revolutions required 
to stop a small 24,000-rpm permanent 
magnet motor with dynamic braking. 
Upper trace is signal from small alter- 
nator on motor shaft, initiated when 
motor power was cut; lower trace is a 


S/it fo expose 
hight to film.) 


"Neon lamps -----}? 
.--Flectrodes 


‘Opening for 
CR Trace 


Fig. 4—Small neon lamps mount- 
ed behind slits in a shield around 
the CRO screen, A, provide conve- 
nient superimposed 60-cycle timing 
waves for measuring operating time 
of relays and motors. Trace B shows 


motor; at top is 120-cycle neon 
lamp timing line, center is 400-cycle 
voltage to motor, and shaft revolu- 
tions are shown on bottom trace. 
Starting time at left is indicated by 
displacement of the 400-cycle line. 


nonlinear 200-cycle timing wave. 


(Fig. 2B). In such a case, a second trace can be re- 
corded on the film using the same sweep rate but 
replacing the contact signal with the timing voltage and 
positioning the trace slightly lower to avoid overlap- 
ping the two traces on the film. Note however that 
contact bounce is readily apparent in both oscillograms 
in Fig. 2. 

Normal methods of continuity checking are fre- 
quently unsatisfactory for observing relay contact per- 
formance under the vibration tests required for indus- 
trial as well as aircraft and military applications. If 
the scope sweep is set to a submultiple of the funda- 
mental vibration frequency and the relay contact voltage 
observed with the vertical amplifier, much more can be 
learned about the relay performance under vibration. 
Resonant relay contact performance can be determined 
in a like manner by synchronizing the sweep to the 
coil voltage. 

Transient Peaks. Peak value of a voltage or cur- 
rent transient can be measured readily, either to de- 
termine circuit constants or check the safety of a 
device. When writing speed (spot velocity) is so great 
that the transient peak is not clearly visible, reduction 
of the sweep to a low value or zero may improve 
visibility. Maximum beam intensity should of course 
be used and calibration of the oscilloscope will be nec- 
essary. Application of a square wave or d-c transient 
voltage will produce a deflection with either a d-c or 
a-c input amplifier. A capacitor (non-electrolytic ) 
charged to the desired voltage and quickly discharged 
through a tapped resistance voltage divider, constitutes 
a simple calibrator for measuring steep wave-front 
transients. This technique is reasonably accurate even 
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starting time for small 400-cycle 


Actual-size print of 35-mm_ film. 


Fig. 5—Torsional vibrations on a 
gear hob spindle: A, just before cut 
starts; B, as cutting begins. Timing 
wave is 60 cycle; vibration wave ob- 
tained from torsional vibrometer. 
From vibration wave actual peak 
torsional deflection can be calcu- 
lated for guidance in shaft design. 
Enlarged from 35-mm film. 


with oscilloscopes having limited amplification at high 
frequency if the calibrating unit can be made to simu- 
late the transient under test. The relative magnitudes 
of the transient and calibration deflections provide the 
calibration factor as long as the amplifier is not over- 
loaded by the transient. 

Frequency Measurement. A common problem in 
design is to determine the frequency of a current, volt- 
age or vibrating member. An oscilloscope together with 
an audio frequency oscillator and a transducer or micro- 
phone, when needed, will make such measurements 
without specialized frequency measuring instruments. 
A simple technique for a ratio of known to unknown 
frequency between 1:5 and 5:1, is to impress the un- 
known frequency on one input and the known frequency 
on the other. Vertical and horizontal deflections should 
be about the same amplitude. A ratio of 1:1 will pro- 
duce anything from a diagonal line through an ellipse 
to a circle, depending on phase relation. Any ratio of 
integral numbers will produce a typical Lissajous figure 
(May 1950, page 87). Adjustment of the phase rela- 
tion to produce symmetry of the trace about the X and 
Y axes will facilitate the application of the following 
rule for determining the ratio: 


Number of loops across the top 
F,/F, = —— ————_______—_— 
Number of loops at end 
frequency on vertical deflection. 
Fi frequency on horizontal deflection. 


where F, 


When the unknown frequency is more than five or 
six times the known frequency, either of two other 
methods may be employed. If the oscilloscope has a 
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Z-axis input terminal the unknown frequency may be 
supplied to it (at a low voltage) while the known fre- 
quency is supplied to the H and V inputs from an RC 
phase-splitting circuit. This produces an ellipse or 
circle which is punctuated by a spot at each cycle on 
the circular trace. 

Alternatively, using the preceding circular sweep the 
unknown frequency may be fed into the instrument by 
impressing it across a suitable resistor in the lead to 
either the V or H input. (/)* The trace pattern will 
then be similar to the outline of a spur gear, and the 
frequency ratio is the number of teeth in the gear 
pattern. 

Harmonic Analysis. Wave forms distorted prin- 
cipally by one harmonic may be analyzed approximately 
by neutralizing the fundamental. In any event, the net 
magnitude of the fundamental may be closely approxi- 
mated and the magnitude of the harmonics shown on 
a relatively large scale. The amplification of the har- 
monics increases the accuracy of the multi-ordinate 
method of mathematical analysis. 

A voltage of the fundamental frequency is taken 
from a phase shifting circuit (May 1950, page 89) and 
opposed to the distorted voltage under investigation, 
the difference being supplied to the vertical input of 
the oscilloscope. The phase and magnitude of the ref- 
erence voltage is adjusted until no fundamental is 
discernible. The magnitude of this opposition voltage 
may be measured with a voltmeter or with the oscillo- 
scope, as may the peak value of the harmonics. 

Braking» Time of Motors. In developing aircraft 
control actuators it was necessary to compare the brak- 
ing action of dynamic and electro-mechanical braking 
on small high speed motors. These motors operated 


* Italic numerals in parentheses apply to references at end of article. 
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at no-load speeds of 5000 to 20,000 rpm with a max- 
imum output under 0.025 hp. To show motor rotation, 
a miniature alternator was coupled to the motor shaft 
and the output fed to the CRO vertical amplifier. Al- 
ternator output provided ample signal except at very 
low speeds where braking forces stopped the armature 
in less than one revolution. Still photographs were 
made with a driven sweep. Adjustment of the sweep 
rate was made by visual observation with the initiation 
pulse taken from the switch starting the braking action. 
A time scale on the film to measure stopping time was 
provided by substituting a voltage of known frequency 
on the Y amplifier, displacing the CRO beam by the 
Y position control and triggering the sweep. 

Since available alternators had far too much inertia 
and drag, it was necessary to build a special one. The 
rotor consisted of a magnetized pin of high carbon 
steel placed in a small plastics block fastened to the 
motor shaft. Two or three U-shaped strips of trans- 
former iron placed in a coil of several hundred turns 
formed the stator. This miniature alternator added no 
bearing drag and possessed negligible windage loss 
and inertia. The wave form of the alternator was ob- 
served on the scope, and pole spacing altered and stator 
poles pointed to secure a usable wave form. The trace 
shown in Fig. 3 was obtained by this method, giving 
satisfactory measurements on the braking systems, some * 
of which stopped 10,000-rpm motors in as little as 
seven revolutions. 

An alternative method of recording motor revolu- 
tions is to put a small cam on the motor shaft to oper- 
ate flexible electrical contacts. Such contacts can be 
made of two short pieces of thin piano wire mounted 
as cantilever beams and crossing at 90 deg at the free 
ends. Voltage and current at the contact should be low 


Fig. 6—In this setup A for measuring torque on a hob 
spindle, strain gage slip-rings are at left end of hob; CRO 
is equipped with a moving-film camera; strain-gage ampli- 
fier is on table and frequency generator below. Four strain 
gages are mounted as shown at B and bridge-connected to 
balance out bending strain. Trace for one revolution is 
shown at C; envelope of 1000-cycle carrier shows torque 
on spindle as each hob tooth engages cutting tool, while 
index spot from neon lamp marks each revolution. 
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Fig. 7—Torque load while cutting helix on a gear hob is 
shown by the envelope of this 1000-cycle carrier. Film 
speed was reduced to give solid area; actual torque is 
shown in lb-ft as measured from calibrated film record. 


Fig. 8—To measure impact forces on this latch finger A 
for an indexing mechanism, a strain gage is mounted to 
respond to deflection in bending. In enlarged trace B 
from moving film, 120-cycle timing index at top is from 
a neon lamp; 1000-cycle carrier shows load on finger for 
a single engagement. Note bounce and reversal of load. 


enough to eliminate visible sparking. This method has 
the advantage of providing constant signal amplitude 
regardless of motor speed. Contact operation should 
be observed on the scope so contact pressure and gap 
can be set for minimum bounce. 

Counting Motor Revolutions. Photoelectric equip- 
ment can be readily used instead of a generator or 
contacts to provide one or more impulses per shaft 
revolution. A mirror or strip of white paper or paint 
placed on the shaft will reflect a beam of light into a 
photocell to produce an impulse for counting shaft revo- 
lutions. Instant of switch operation for starting or 
stopping a motor can be recorded on a moving film 
simultaneously with the trace of revolution impulses, 
as shown in Fig. 4. This is done by using two neon 
pilot lights mounted behind a shield at the front of the 
cathode-ray tube. The shield has a slit 445 in. wide in 
front of each pilot light which is placed with the plane 
of its electrodes parallel to the shield. The electrodes 
cross the slit at right angles so the bright spot, seen 
through the slit, moves back and forth each half-cycle. 
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Reprints of Feature Articles 


Four of the feature articles appearing in the June 
issue have been reprinted and are now ready for dis- 
tribution. Single copies will be supplied without charge 
to readers of record upon letterhead request. See page 
212 for information on how to secure your file copies 
of these June articles, as well as two reprints of feature 
articles in this issue. 


One neon lamp is turned off by the switch and the 
other turned on. Placing a lamp on each side of the 
trace is not necessary but it is essential that the slits 
over both lamps be on the same line perpendicular to 
the time axis of the film in order to avoid parallax 
errors. As the polarity of the lamp voltage reverses, 
the luminous spot moves, causing a zigzag trace on the 
moving film as shown at B. This serves as a timing 
wave, especially when the film trace is enlarged. 

Squirrel Cage Rotors. A simple but effective 
method of checking uniformity and continuity of squir- 
rel cage rotor bars was described by Henry E. Web- 
king. (2) A bar magnet wound with a pickup coil was 
placed perpendicular to the rotor, one end of the mag- 
net being held in close proximity thereto. Rotation of 
the rotor at constant speed set up flux variations in the 
magnet. Open or high resistance bars caused deviations 
in an otherwise uniform pattern on the trace. This 
technique was extended by synchronizing the rotor posi- 
tion and the CRO sweep, either linear or circular, to 
enable the operator to determine directly from the scope 
screen exactly which bar was defective. 

Torsional Oscillations. Torque pulsations in a 
shaft may cause undesirable torsional oscillations under 
certain conditions. To study the effect of torsional 
vibration on the spindle of a small gear hobbing ma- 
chine, a torsional vibrometer (3) was attached directly 
to the hob spindle. The electrical output was fed to 
an integrating circuit to derive angular displacement 
with respect to the mean angular velocity, and this 
intergrated output was supplied to the oscilloscope. As 
shown in Fig. 5, torsional vibrations as cutting started 
were readily measured. The timing wave on the trace 
was 60 cycle. 

The torsional vibrometer was similar to a small per- 
manent-magnet-field generator with a single-phase sta- 
tionary field and a concentrated coil on the rotor. The 
rotor was attached rigidly to the end of the hob spindle 
and carried the stator which was weakly spring-coupled 
to the rotor. The inertia of the stator caused it to run 
at uniform speed, and torsional oscillations generated 
voltage in the armature which oscillated with respect to 
the revolving stator. Slip rings connected the coil to 
the output terminals. The natural frequency of the 
spring-coupled system was low enough so its resonant 
oscillation would not be confused with the trace of the 
oscillation under investigation. 

Torque Measurement. In many instances the in- 
stantaneous value of torque transmitted by a shaft 
must be known in order to design for adequate torsional 
stiffness. A typical test setup on a large gear hobbing 
machine is shown in Fig. 6. Four resistance gage ele- 

(Continued on page 194) 
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What Is a “D0 ("” motor? 


Fundamental interpretation of motor temperature ratings 
in terms of safe “hottest-spot’” temperature for reason- 
able life of various classes of insulation, related to method 


of measurement, types of enclosures and service factors. 






G. P. GIBSON 


Motor Design Engineer 
Westinghouse Electric Corporation, Buffalo 


HE NAMEPLATE on an electric motor may 
include the following information: “100% load 
24 hours 40 C” or “100% load 1 hour 50 C” or 
“100% load % hour 55 C,” or other loads, times, and 
temperatures. Some nameplates also refer to a “Service 
Factor,” which has values of 1.15, 1.20, or 1.25 depend- 
ing on the horsepower rating of the motor. The sig- 
nificance of these temperature ratings and the service 
factor is sometimes misunderstood, and possibly ig- 
nored, by motor users. It seems desirable, therefore, 
to review the background of their derivation and thus 
interpret their meaning to those who apply motors. 
Very early in the industry’s history, electric motor 


manufacturers appreciated the relation of temperature 
and motor performance. Motor users also became 
aware of a relationship between motor temperature and 
life. They saw “hot” motors fail while cooler motors 
continued to run. A logical result was the setting up of 
standards of temperature rise for electrical machines 
and transformers. This was first done in 1911. The 
interest developed in the subject by this standardization 
led to an elaboration and extension of the standards a 
few years later. 

Fundamentally, standard motor operating temper- 
atures are based on desirable operating temperatures 
for various classes of insulating materials. Limiting 





Table I—AIEE Classification of Insulating Materials and Limiting Temperatures 


Description of Material 


Class O insulation consists of cotton, silk, paper, and similar organic materials when neither im- 


Class A insulation consists of: (1) cotton, silk, paper, and similar organic materials when either im- 
pregnated * or immersed in a liquid dielectric; (2) molded and laminated materials with cellulose filler, 
phenolic resins and other resins of similar properties; (3) films and sheets of cellulose acetate and 
other cellulose derivatives of similar properties; and (4) varnishes (enamel) as applied to conductors. 


Class B insulation consists of mica, asbestos, fiberglass and similar inorganic materials in built-up 
form with organic binding substances. A small proportion of Class A materials may be used for 











Class H insulation consists of (1) mica, asbestos, fiberglass and similar inorganic materials in built-up 
form with binding substances composed of silicone compounds, or materials with equivalent prop- 
erties; (2) silicone compounds in rubbery or resinous forms, or materials with equivalent properties. 
| A minute proportion of Class A materials may be had only where essential for structural purposes 


Hottest Spot 
Class Temperature 
O 90 C 
pregnated* nor immersed in a liquid dielectric. 
\ 105 C 
B 130 C 
structural purposes only. ** 
H 180 C 
during manufacture. t 
C No limit selected 


* An insulation is considered to be “impregnated"’ when a suitable sub- 
stance replaces the air between its fibers, even if this substance does not 
completely fill the spaces between the insulated conductors. The impreg- 
nating substances in order to be considered suitable, must have good 
insulating properties; must entirely cover the fibers and render them 
adherent to each other and to the conductor; must not produce interstices 
within itself as a consequence of evaporation of the solvent or through = 
other cause; must not flow during the operation of the machine at full 
working load or at the temperature limit specified; and must not unduly 
deteriorate under prolonged action of heat. 


** The electrical and mechanical properties of the insulated winding must 
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Class C insulation consists entirely of mica, porcelain, glass, quartz and similar inorganic materials. 


not be impaired by a plication of the temperature permitted for Class B 
material. (The word “impaired”’ is here used in the sense of causing any 
change which could disqualify the insulating material for continuous 
service.) The temperature endurance of different Class B insulation as- 
semblies varies over a considerable range, in accordance with the percentage 
of Class A materials employed, and the degree of dependence placed on 
the organic binder for maintaining the structural integrity of the insulation. 


+ The electrical and mechanical properties of the insulated winding must 
not be impaired by the application of the temperature permitted for 
Class H material. (The word “impaired” is here ale the sense of causing 
any change which could disqualify the insulating material for continuous 
service. ) 
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Table Il—Typical Materials Used as Insulation in Electric Motors 


Motors with partially closed slot rotors or stators 


Class A 


Slot cells or slot tubes Rag paper, fish paper, combina- 


tion paper and varnished cloth 


Separators or spacers Hard fiber, fish paper, combina- 


tion paper and varnished cloth 


Wedges or top sticks Wood, hard fiber, fish paper. 


Cotton or paper laminate 


Conductor insulation Enamel, cotton, paper, silk 


Coil lead sleeves Varnished cotton tube, extruded 
plastic 
Varnish treatment Natural, or synthetic organic 
varnish 


Class B 


Varnished glass cloth and mica 
Laminated glass or asbestos, 
mica 

Laminated glass or asbestos 
Varnish treated glass fiber 


Varnished glass tube 


Natural or synthetic organic 
varnish 


Motors with open slot rotors or stators 


Class A 


Coil wrapper Paper, varnished cloth, combi- 
nation paper and mica 


Spacers between turns __ Fiber, fishpaper 


Conductor insulation Enamel, cotton, paper, silk 


Binder Cotton tape 


Slot fillers Hard fiber, fishpaper 


Wedges Hard fiber. Cotton or paper 


laminate 


Varnish treatment Natural or synthetic organic 


varnish 


insulation temperatures for the several families of insu- 
lating materials are given in Table I and are taken from 
AIEE Standards No. 1, June 1947, entitled: “General 
Principles Upon Which Temperature Limits are Based 
in the Rating of Electrical Machinery and Apparatus.” 
In this standard, it is recognized that it is not a ques- 
tion of how hot an insulation can be operated (charring 
temperature) but rather how long it is expected to last. 
Mechanical deterioration due to heat is greatly accel- 
erated as the temperature rises and electrical failure 
finally results from physical disintegration. Limiting 
insulation temperatures have been established in terms 
of “hottest-spot”” temperatures (as distinguished from 
the highest observable temperatures) that will yield a 
reasonable life. 

Class A insulation is used in a large proportion of 
small and medium sized motors. Class O is used in 
only the smallest motors. Class B is widely used in large 
motors and in some special types such as railway, and 
steel mill motors, and to a lesser extent in many other 
applications. Class C has not proven practical for motor 
insulation. Class H is the newest insulation and is find- 
ing increasing usage in applications involving high am- 
bient temperatures, and extreme duty cycles or load 
conditions. Classes A, B and H insulation will be con- 
sidered in this discussion. Examples of motor insulating 
materials falling within these classifications are listed in 


Table II. 


No motor is a “One Hoss Shay,” which runs a hun- 
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Class B 


Varnished glass cloth and mica 


Mica, asbestos or glass lami- 
nate 


Glass or mica tape varnished 
glass fiber 
Glass tape 


Mica, glass or asbestos laminate 
Glass or asbestos laminate 


Natural or synthetic organic 
varnish 


Class H 


Silicone varnished glass cloth 
and mica 


Silicone glass or asbestos lami- 
nate, mica 


Silicone glass or asbestos lami- 
nate 


Silicone treated glass fiber 


Silicone treated glass tube 


Silicone varnish 


Class H 


Silicone varnished glass cloth 
and mica 


Mica, asbestos or glass silicone 
laminate 


Glass 


or mica tape silicone 


treated glass fiber 


Glass tape 


Mica, glass or asbestos silicone 
laminate 


Glass or asbestos silicone lami- 
nate 


Silicone varnish 





life 





Minimum 





100 








150 











0 
350 


200 250 300 


Hottest temperature, deg C 


Fig. 1.—Minimum normal life of various classes of insu- 


lation plotted as 


a function of hottest temperature. 
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extra end shields; (C) totally enclosed fan 


dred years to a day. Normal wearing parts such as 
brushes, commutators, slip rings, and bearings require 
service and replacement, usually much sooner than 
frames, cores, shafts and end brackets. The electrical 
conductors are usually not subject to deterioration, but 
the insulation on the conductors and on the assembled 
windings is influenced by many factors. Among these 
are heat, moisture, oil, chemicals, abrasive dust, dirt, 
and vibration. The effective life of the insulation, that 
is, the length of time for which it will maintain its di- 
electric and mechanical strength and prevent breakdown, 
is dependent on all of the above factors. However, heat 
is probably the most fundamental factor in insulation 
life. Insulation that has been aged at a high temperature 
frequently becomes brittle, shrinks and cracks, and has 
less resistance to the effect of the oil, moisture, dirt, 
chemicals and vibration than newly processed insulation, 
so failure is more likely. Heat alone may not lead to as 
early failure in the absence of the other elements. 

It is on this basis that temperature limits of oper- 
ations were needed and established. The pioneers in this 
endeavor established the limits as a result of their ex- 
periences. Records indicate that many early machines 
ran extremely cool. Those machines were large and 
heavy by comparison with those of the present day, and 
contained far more material than modern motors. Motor 
users would not be willing to allocate the space for such 
large motors now. Developments in magnetic and insu- 
lating materials and other general improvements in 
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Fig. 2.—Mechanical protection (enclosures) and methods of cooling of motors: (A) Drip proof; (B) splash proof with 





cooled, and (D) totally enclosed nonventilated. 


design and manufacturing techniques have brought 
about the reduction in sizes of motors. It is possible 
that further reductions may be made in the future. The 
present standard sizes of motors, and standards of tem- 
perature have been established by groups representing 
manufacturers, users, and those having general interest 
in technical data and standardization, such as the Amer- 
ican Institute of Electrical Engineers and the American 
Standards Association. 

The exact relationship of insulation life and temper- 
ature has been the subject of many investigations (/,- 
2,3).* These agree in general that the life of insulation 
is halved by each 8 to 10 deg increase in operating 
temperature in the normal range of motor operating 
temperatures. This conception is represented graph- 
ically in Fig. 1. A normal expectancy of 7 years life is 
indicated for Class A insulated motors at 105 C and for 
Class B insulated motors at 130 C. 

Table I designated these temperatures as “hottest- 
spot.” The exact location of this hottest spot is not 
definite. For example, d-c machines have armature coils 
in the core and outside the core. They also have shunt, 
series and commutating field coils. It is improbable that 
a design could be so well balanced that uniform tem- 
perature would exist in all coils. Load conditions would 
upset the balance if it were established. Similarly, a-c 
machines have portions of their windings in a core, and 
portions outside. Some parts are exposed to cooling air, 


* Italic numerals in parentheses apply to references at end of article. 
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while some are shielded 
from it. Heat is generated 
in the cores and in the 
electrical conductors. The 
heat flow in these parts is 
always from hotter to cooler 
sections and sometimes fol- 
lows a complex path. In 
ventilated machines the hot- 
test spots are usually the 
imbedded sections remote 
from the cooling air. 
Consequently standards 
are based on making an al- 


Lenssen 


Table If11—Method of Arriving at Limiting Temperature for 


Ambient temperature 
Rise by thermometer 
Rise by resistance 
Hottest spot allowance 


Total temperature 


Ambient temperature 


lowance for hottest-spot Rise by thermometer 
temperatures over and Rise by resistance 
above those that can be Hottest spot allowance 
measured. Relations _ be- 
tween the various methods 
of measurements must be 
established at the same 
time. A simple and long 
accepted method is the use 
of a liquid-in-glass thermo- 
meter, such as mercury, 
which easily covers the 
range of temperatures en- 
countered in motors. The most reliable thermometer 
readings can be obtained by enclosing the bulbs either 
in a felt pocket, made by cementing a patch of felt to the 
part considered, or in a ball of putty (4). Thermometers 
should be placed at various places on the winding and 
magnetic core to get an indication of the hottest surface 
existing in the motor while operating at specified load 
—or after stopping. 

The “temperature rise” indicated on the motor name- 
plate is secured by subtracting the cooling air, room, 
or ambient temperature from the highest core or wind- 
ing temperature. This ambient temperature is secured 
by placing thermometers in the cooling air or in the air 
surrounding the motor, but far enough away as to limit 
the effect of radiation from the motor. 

Some advantage may be gained over thermometers 
by the use of thermocouples placed on coils and core of 
the machine. These are much less bulky and can be 
more easily insulated thermally, hence may indicate 
temperatures more accurately. However, conversion of 


Total temperature 


Ambient temperature 
Rise by thermometer 
Rise by resistance 
Hottest spot allowance 
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3.—“‘Hottest-spot” allowances rise with operating 
temperatures of motors with various enclosures. 


Three Classes of Insulation 


Splash Proof & 
Drip Proof 


Totally Enclosed 
Fan Cooled 


Totally Enclosed 
Nonventilated 


Class A Insulation 

10 40 40 40 
50 55 
60 60 
15 5 5 


l05C 105C 105 C 105 C 


Class B Insulation 
40 10 10 


70 ‘o 
80 80 85 
20 10 15 10 5 


oo 
130C 130C 130C 130€ 130 C 


Class H Insulation 


40 40 40 40 
110 115 

125 125 

30 15 25 5 


180C 180C 180C 180C 


the small voltage generated to temperature requires 
precise, and somewhat expensive, instruments which 
may not always be available to motor users. 

Another determination of temperature rise is the “rise 
by resistance.” Resistance of the stator, armature, or 
field windings is measured at a known temperature, 
which would exist after the machine had been idle for 
several hours in a room at constant temperature. Then 
the resistance of the winding is measured after the 
machine has been operating at its rated load for its 
rated time. In the case of 24-hour, or continuously 
rated machines, the temperature usually becomes con- 
stant after a few hours at rated load. Then since the 
resistance of copper has a known relationship to temper- 
ature, the rise can be calculated as follows: 


Ry 
‘<= (234.5 + t.) — (234.5 + t) 
R. 


where T is the temperature in degrees Centigrade 
Ry is the hot resistance of the winding or coil 
R. is the cold resistance 
th is the ambient or air temperature when 
Ry is measured 
t. is the ambient temperature when R, is meas- 
ured. 

The accuracy of temperature rise values determined 
by this method depends on the accuracy of the resistance 
measuring devices. The Kelvin or double bridge is rec- 
ommended because it eliminates the lead and contact 
resistance. 

Since the resistance is measured between coil or ma- 
chine terminals, the temperature rise indicated is the 
average temperature rise of the whole circuit. Hence 
when one part of the machine, for example the coil end 
extensions, has lower temperatures than this, the por- 
tions of the coils in the core are probably at higher 
temperature which can never be obtained directly. 
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Less frequently used temperature-indicating devices 
are imbedded detectors, such as resistance coils, or 
thermocouples, located in the coils or slots of machines 
at the time of assembly. The use of these is generally 
limited to large, important or costly machines. Prop- 
erly located these come nearest to indicating the “hot- 
test-spot” in a machine. For that reason manufacturers 
often test new designs with many thermocouples lo- 
cated in various places in the machine. Such tests have 
provided much of the information for establishing mod- 
ern standards. 

A majority of motors manufactured at the present 
time are Class A insulated, with various degrees of en- 
closure. A few years ago practically all motors were 
“open” by present definitions. Very little protection to 
the winding was offered by frames or end brackets. 
These former standard motors were rated at 40 C rise 
in 40 C ambient, and are now designated as “open gen- 
eral purpose” motors. There are still many 40 C rise 
motors built under this general purpose category, 
though most manufacturers provide some degree of pro- 
tection to the windings and motor interior. Present 
standards give an alternate temperature rise by resist- 
ance of 50 C. 

The sum of the 40 C or 50 C rise and 40 C ambient is 
80 C or 90 C whereas, the temperature limit for Class 
A insulation is 105 C. This total is reached as follows: 


Ambient temperature 40C 40C 
Rise by thermometer measurement 40 





Rise by resistance measurement 50 
Hottest spot allowance 15 5 
Margin for service factor 10 10 
Total temperature 105 C 105 C 


The “hottest spot allowance” difference is due to the 
nearer approach of observable temperature to hottest 
spot by the resistance measuring method than obtained 
by thermometers. 

The “Margin for service factor” represents capacity 
of this type of machine to carry extra load or to operate 
on power supply of voltage and frequency somewhat 
different than that indicated on the nameplate. This 
service factor is 


1.25 for motors from % hp to 1 hp 
1.20 for motors of 1% and 2 hp 
1.15 for motors of 3 hp and above. 


These service factor margins apply only to 40 C rise 
general-purpose open motors or to 40 C rise dripproof 
motors. Under present-day standards dripproof and 
splashproof motors are rated for continuous service at 
50 C rise for Class A insulation. These and other spe- 
cific types of mechanical enclosures and cooling are illus- 
trated in Fig. 2. Table III indicates the manner in 
which the limiting temperature of each of the three 
classes of insulation is reached. In no case is the margin 
for service factor added with these modern, protected 
enclosures. 

It is noted that less allowance for hottest spot is 
made in the motors of better enclosure. This is due to 
the lower gradients which exist as the cooling effect 
ot the outside air is removed. Outside air is taken 
through the splashproof and dripproof motors, but is 
only blown over the enclosure of a fan-cooled motor, 
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Fig. 4.—Determination of consumption of insulation 
life during assumed cycling at above-normal temperatures. 


and is only in convection contact with the enclosure of 
the nonventilated motor. 

In Table III it will also be noted that there is greater 
hottest-spot allowance for the higher total winding tem- 
peratures. This modification is necessary because of the 
greater temperature drop from the winding to the cool- 
ing or surrounding air, and hence greater difference 
between the hottest spot and surface temperature meas- 
ured by thermometers, or between the hottest spot and 
the average as measured by the resistance method. This 
is illustrated by Fig. 3. 

Outdoor air temperature in the United States seldom 
reaches the rated ambient of 40 C (104 F). There are 
some locations, such as boiler and furnace rooms, kilns, 
and others where temperatures may be considerably 
higher. Many motors have been applied jn such loca- 
tions in ambient temperatures of 60 C, 75 C, and even 
as high as 100 C. Successful operation and satisfactory 
life under these conditions generally requires the use of 
the higher temperature insulations, Class B and Class H, 
with motors designed for lower temperature rises, to 


(Continued on page 182) 
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LTHOUGH pictorial schematic diagrams are es- 
sential to the workman who connects the wires 
in an electrically operated device, they are not 

the most readily understandable description of the cir- 
cuit and its functions to the control designer. Wire- 
men need to know point-to-point connections while the 
control designer has to determine the functions of each 
component. Therefore a graphical presentation is 
needed which shows the secondary circuits and methods 
used to interlock the controls and prevent operation 
errors as well as the actual connections. The elemen- 
tary “across-the-line” or single line diagram fulfills this 
need by giving a clearer, more quickly understandable 
description.* The primary difference between the two 
types of diagrams is the arrangement of the components. 
Generally in a schematic, the components are arranged 
and drawn pictorially with respect to the position they 
occupy in the machine. Contactors for instance are 
drawn as a unit enclosed in a dotted line, terminal 
blocks are included in the drawing and plugs and re- 


* See “How to Lay Out Control Circuits,” by F. E. Reeves, ELectricat 
MANUFACTURING, April 1950, p. 97. 


Brake 
resistor 






Elementary vs schematic circuit 





ceptacles have pin connections indicated. On the other 
hand, in the elementary diagram the components are 
dissassociated so the circuits may be placed in straight 
across-the-line paths to facilitate tracing the circuits. 
Order of the components generally indicates the se- 
quence of operation. Basic electrical symbols for the 
apparatus are used in place of the pictorial drawings. 

To illustrate the increased clarity obtained with an 
elementary diagram, the schematic diagram for the con- 
trol of a high speed centrifuget made by Specialized 
Instruments Corp., Belmont, Calif., for biological assay 
work, has been redrawn as an elementary diagram. 
Speed regulation in this type of equipment is impor- 
tant if the centrifuge is to be effective. Operators for 
the centrifuge are usually untrained and therefore the 
controls have to be simple; more attention has to be 
given to safety devices and interlocks to prevent oper- 
ating errors. At the high speeds used, it is necessary 
to spin the rotor in a vacuum to minimize heating from 
air currents which interferes with sedimentation. In 
many cases the material has to be kept at reduced tem- 
peratures. In general the electronic control for the 
centrifuge maintains a set speed within 3 per cent, sup- 

t See “Electronic Speed Control Assures Safety at High Speed,’ by 


Dr. E. G. Pickels and P. F. Scofield, Evectrrical MANUFACTURING, 
January 1950, p. 66. 


ie tel 
ine 


Saturable | 
reactor 7 
f Fig. 1 — Schematic diagrams 
show point-to-point connec- 
tions between the pictorial 
representations of the com- 
ponents and generally group 
components into sections. In 
this case all manual controls 
are located at the top, elec- 
tronic circuits below con- 
nected together with a termi- 
nal strip. Such construction, 
while good for the wireman, 
decreases the readability of 
the diagram. 
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Both types are needed but this example 
demonstrates the advantages of the 
elementary diagram in circuit design. 


diagrams 









plies fast braking by plugging, has a low-speed cut- off 
to prevent sudden stops, and an overspeed cut-out. 
The auxiliary equipment includes a vacuum pump and 
a refrigerating system. 

Electronic control is comprised of four fundamental 
sections: speed control, overspeed safety, low-speed 
cut-off and a regulated power supply. Speed of the 
115-volt 1!4-hp series-wound drive motor is automat- 
ically controlled with a thyratron-fed saturable reactor 
in series with the motor and power line. Reactance is 
sufficient to control rotor speed from less than 1000 to 
47,000 rpm. Thyratrons are grid controlled by a d-c 
amplifier that derives its signal input from a tachometer 
generator coupled to the motor. System is protected 
against a runaway motor by a tube whose grid signal is 
obtained from the counter-emf of the motor armature. 
The motor can be brought to a stop by either regenera- 


Power Primary 


Input 
+/20 


is ftield 
Saturable 


S resumed 


. Operating shafts of speed contro! selector switch, pots R, andR,T 
and switches S, and Sz are ganged. 


tive braking or friction in the system. If regenerative 
braking were used to bring the motor to a complete 
stop, it would stir up the material that was centrifuged 
and defeat the purpose of the machine. To eliminate 
this difficulty, the brake resistor is removed from the 
circuit when speed is below 1000 rpm. Signal to control 
the tube is also taken from the tachometer generator. 
The regulated power supply provides 210-volt direct 
current to the plates of the control tubes. Selenium rec- 
tifiers and two VR 105 voltage regulator tubes form 
a voltage doubler circuit. Because of the need for iso- 
lation from the rest of the circuit, the low-speed cut-off 
tube VT, uses a-c plate voltage from a separate trans- 
former winding. 

Referring to the diagrams, when primary power and 
pump switches are closed manually, pilot lights and 

(Continued on page 180) 
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Fig. 2—Rearrangement of the schematic diagram shown in Fig. 1 using elementary or “across-the-line” techniques. The 
diagram is easier to follow and generally indicates sequence of operations. Basic symbols have been substituted, compo- 
nents are disassociated with complete disregard for physical location, and crossing connections avoided where practicable. 
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Elementary diagrams make more effective use of the space which adds clarity. 
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~ Hermetically sealed components 


While the practice of sealing operating elements like relays 


in evacuated or gas-filled cans was forced by aircraft require- 


ments, the 


protection afforded recommends 


hermetically 


sealed components in the design of industrial products also. 


E. B. STEINBERG 


Laboratory of Advanced Research 
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electrical and electronic equipment was exposed 

during war time caused a major change in as- 
sembling and “‘packaging” of electric components. In 
1943 Navy records indicated that 95 per cent of the 
failures of electrical equipment in instruments were 
due to extremely difficult climatic conditions and only 
5 per cent were due to mechanical failures and elec- 
trical breakdown. (1)* Investigations of this problem 
together with records obtained from related equipment 
showed that the most satisfactory solution could be 
obtained by hermetic sealing of electrical components. 
In this way the cleanliness and atmospheric conditions 
which surround the electrical components can be ac- 
curately controlled and maintained throughout the 
life of the equipment. 

Today a great variety of hermetically sealed com- 
ponents are available ranging from transformers, mag- 
netic amplifiers, choke coils, quartz crystals to instru- 
ments, relays, rectifiers, vibrators, timers and flashers, 
Fig. 1. Even power transformers up to 1000 kva have 
been gas filled and hermetically sealed. (2) The her- 
metic sealing of these components protects them not 
only against adverse climatic and environmental con- 


A DVERSE climatic conditions to which military 


* Numbered references are listed at end of article. 


Fig. 2 Fig. 3 


ditions but also greatly simplifies maintenance and 
replacement and still further renders them tamper- 
proof. The comparatively small increase in_ initial 
cost of hermetically sealed components has made such 
equipment economically feasible for industrial use, es- 
pecially for application where conditions similar to such 
as shown in Table I prevail. While in certain applica- 
tions, a dust cover is sufficient, there are many condi- 
tions where nothing short of hermetically sealed com- 
ponents will meet the requirements for long periods 
of time. It too has been found that dust covers have 
a tendency to discourage maintenance and periodic in- 
spection by operating personnel, thus making full her- 
metic sealing a preferable solution. As a rule of 
thumb, sealed relays for instance, can be obtained for 
approximately double the price of the same relay un- 
sealed. It has been estimated that a sealed relay will 
have a useful life approximately five times as long as 
unsealed relays. Should this estimate prove true in the 
light of future experience and statistics, the economics 
of hermetically sealed relays would be solidly estab- 
lished. 

In industry, typical conditions for the use of hermet- 
ically sealed components exist in steel mills, brass 
mills, paper and textile mills, chemical plants, food 


Fig. 2—Multi-terminal her- 
metic seal headers for plug- 
in or solder connection made 
by Hermetic Seal Products 
Co., using Kovar metal fused 
to No. 7052 pyrex glass. Fig. 
3—Newer construction of her- 
metic seal  multi-terminal 
headers for plug-in or solder 
connections, employing a sol- 
id glass center section in a 
Kovar ring. 
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processing plants and similar enterprises. In the case 
of airborne equipment, hermetic sealing is a prime 
prerequisite for satisfactory performance because of 
reduced atmospheric pressure and greatly increased 
humidity at high altitude. (3) Equipment for the 
Armed Forces must be almost exclusively of the 
hermetically sealed type. 

One of the principal problems in the development 
of acceptable hermetically sealed units has been the 
provision of satisfactory lead bushings at reasonable 
cost. First to be used were the rubber-sealed types. 
These seals were satisfactory both mechanically and 
electrically when first installed but aging of the rubber 
effectively destroyed the sealing after a year or two. 
Another objection to these bushings was the large 
number of parts which increased cost and assembly 
time. (4) Next came solder seal glass bushings. These 
bushings have a metallic glaze fired directly onto the 
glass so that they can be soldered to the can. Instead 
of soldering directly to the glass, a metal rim may be 
soldered first to the bushing. (5) 


Table I—Conditions Alleviated by Hermetically 
Sealed Components 


Moisture and high humidity 
Atmospheric Ice 

Fungus growth 

Salt air and spray 


Dirt 

Dust 
Environmental Sand 

Corrosive fumes 

Explosive fumes 

Tampering 

Servicing 

Maintenance 
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Fig. 1—Assorted group of hermetically sealed components: 
(A) Clare miniature d-c relay with 8-prong plug to mate 
with octal socket; (B) A. W. Haydon two-switch syn- 
chronous motor time-delay relay with AN type hermetic 
connector; (C) Bradley sealed copper-oxide rectifier for 
instrument use; (D) Radiart vibrator converter, shown in 
section with sponge rubber cushioning. (E) Weston sen- 
sitive galvanometer type relay with octal plug mounting. 


From the viewpoint of high voltage and mechanical 
strength, porcelain-to-metal seals are the most useful 
hermetic seals. Such seals (5) consist of a ceramic in- 
sulator which is equipped with metallic flanges and 
connection pin through the center. These seals are 
made by various methods. In one the ceramic is coated 
with a mixture of powdered titanium hydride and a 
binder, then a suitable brazing alloy is laid on the 
coated area before heating. The part is heated to 900 
to 1000 degrees C so that pure silver, silver-copper 
eutectic or similar brazing alloys must be used. As 
the titanium hydride dissociates, it leaves pure titanium 
and free hydrogen. The latter acts to keep the surface 
clean for soldering. With rising temperature the silver 
solder melts and bonds with the titanium fused on 
the ceramic. Other methods for making metal-to- 
ceramic seals employ the molybdenum-iron powder 
sintering technique. (6) 

Besides a wide variety of solder-seal bushings of 
both the glass and ceramic type, several manufacturers 
are using the less expensive vitreous (or porcelain) 
enamel seals. (7) Each seal consists of a lead-through 
center rod and an enamel filling which is sealed to 
an annular flange and the rod. Several single seals 
may be imbedded in a common header with color cod- 
ing for identification as an added feature. Where bet- 
ter thermal shock resistance and higher dielectric 
properties are required, the same type of fabrication 
is employed by fusing Kovar (or Fernico) metal to a 
pyrex type glass, each having matching thermal co- 
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efficient of expansion. (8) Fig. 2 shows such multi- 
terminal headers with all conductors fused at one time. 
In this design soldering of individual eyelets to a 
common top plate is not necessary and a common cause 
of leaks is eliminated. The multi-terminal cover is 
soldered to the enclosure on the periphery. 

One of the shortcomings of this type of seal is the 
thin cross section of the glass (0.020 - 0.050 in.) 
where the individual glass sections are fused to the 
common top cover. A more recent design intended to 
overcome this difficulty is shown in Fig. 3. The head- 
ers consist of a metal gromet which may be round or 
rectangular and in the center a solid glass insulation 
(powdered No. 7052 glass densely fused). Terminals 
consisting of pins, rods or lead-through tubings (also 
Kovar metal) protrude through this glass dish. The 
advantage of this design resides in the improved me- 
chanical strength (thicker glass section) and wider 
spacing between individual terminals and between ter- 
minals and ground. Such seals are available in great 
variety ranging from single pin terminal to 14-pin 
terminals with bent, hooked, looped, flattened and 
pierced pin construction, or for plugging directly into a 
receptacle, such as octal base (see Fig. 3). Color cod- 
ing of the individual pins, or for starting purposes 
around a single pin is also available. In multiple head- 
ers of this glass type seal the price per terminal pin 


Table Il—Cooling Properties of Gases 


Characteristics i Ne He He 


Thermal conductivity 1.08 | 6.40 6 
Density 0.966 | 0. 0 
Specific heat (const. press.) 1.046 | 5.25 14 
Heat capacity 1.02 | 0.72 0 
Heat transfer 1.03 | 1.18 1 
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per Fechheimer, C. J., Elec. Jour. September 1929, page 405. 
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Fig. 4—Progressive steps used 
by Electro-Seal Corp. in her- 
metically sealing a relay in a 
drawn steel can. (A) Base ele- 
ments with mounting screws 
and evacuating tube are (B) 
silver soldered together along 
with multiple header; (C) re- 
lay is mounted on bracket with 
screw and lock washer and 
leads soldered to terminals. 
(D) Complete assembly with 
sealed-off gas tube. 


is approximately 5 to 6.5 
cents per terminal. 

All terminals are usually 
hot tin dipped with tin- 
lead solder (60/40, melting 
point 360 F, tin bath tem- 
perature 525 F) to facili- 
tate the soldering of connec- 
tions. Optional copper plat- 
ing or gold flashing presents 

no difficulty. In order to improve the electric surface 
resistance when exposed to high humidity or salt spray 
conditions, the insulating portion of the seals may be 
coated with a thin layer of silicone grease. Soldering 
should be done with a rosin core, non-acid-flux. 

Latest material to be used as a sealing material is 
‘Kel-F,” a trifluorochloroethylene thermoplastic resin. 
Multi-electrode terminal headers have been made for 
hermetic component with operating temperature range 
from — 195.8 C to + 200 C. Operating potential is 
3000 volts peak at sea level, 1500 volts at 50,000 ft. 
altitude. Meets all JAN-T-27 sealed components speci- 
fications. 

In general, any electrical component can be sealed 
hermetically although certain modifications may be re- 
quired or at least are desirable. The medium that sur- 
rounds the active circuit component within the hermetic 
enclosure may be vacuum, oil or gas. Probably the 
most obvious circuit element surrounded by vacuum 
is the electron tube assembly. Other equipment utiliz- 
ing vacuum are vacuum capacitors, high vacuum 
switches and components of tuned circuits. Examples 
of oil filled enclosures are transformers and chokes. 
Although oil has very good dielectric properties and 
quite good thermal conductivity, its chief disadvantages 
lie in the fact that its thermal expansion is large thus 
necessitating “breathing” provisions, and the maximum 
and minimum operating temperatures are limited. 
(9,10,11). Hence, for the great majority of sealed com- 
ponents gas is the medium surrounding the circuit ele- 
ment. In many applications, gas performs a twofold 
function, namely, (1) cooling of the device and (2) 
quenching of the are (relays, vibrators, etc.). 

Gases commonly used in connection with sealed 
components are dry air, nitrogen, helium and hydro- 
gen. All these gases are non-corrosive and substantial- 
ly inert. Hydrogen is used only in special cases where 
extremely good cooling and/or rapid arc quenching is 
required. As can be seen from Table II, hydrogen 
gas has over six times higher thermal conductivity 
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than air and its overall heat transfer performance is 50 
per cent better than that of air. In view of its explosive 
nature when mixed with the critical amount of oxygen, 
hydrogen presents certain dangers in the manufacture, 
use, destruction or leak of the hermetic seal enclosure ; 
hence its application is limited. It is confined mainly 
to relay contacts which are enclosed in a small her- 
metically sealed capsule, or heavily loaded components 
that require extremely good cooling. 

Recently reported tests (2) on the comparative aging 
effects of common Class H insulating materials in both 
nitrogen and air indicate that nitrogen has a marked 
beneficial effect. Samples were composed of bare rec- 
tangular copper magnet wire separated by three thick- 
nesses of 0.004-in. silicone-treated asbestos paper, aged 
at 660 F (349 C). At the end of 45 days, a decrease 
of 60-cycle dielectric strength of only 14.5 per cent 
was shown in the nitrogen atmosphere as compared 
with a 31 per cent decrease in air. Power factor rose 
25 per cent when samples were aged in nitrogen, as 
contrasted with 180 per cent in air. Temperatures as 
high as this greatly accelerate aging, and are not ordi- 
narily encountered. 

Of all rare gases (helium, neon, argon, krypton, 
xenon) helium has the highest thermal conductiv- 
ity and an overall heat transfer performance 20 per 
cent above that of air. It is used, therefore, where good 
heat transfer from the circuit element to the can en- 
closure is necessary or desired. The price of helium 
has dropped in recent years thus making this filling 
economically feasible. 

In the case of hermetically sealed relays, especially 


ed 


Ty 

ae ia ‘ 

. at 
me iL ’ 





Fig. 6—*“Consolidated” leak detector, operating on the 
mass spectrometer principle, shown (at right) production 
testing hermetic relay seals at plant of Electro-Seal Corp. 
To the left is equipment for evacuating cans and later 
filling with dry nitrogen. Immediately after initial evacu- 
ation, the leak detector is attached to the vacuum system 
and the units probed with helium. In the final test, the 
charged and sealed units are placed in evacuated chambers 
and any leakage is detected. 
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Fig. 5—Derating curve for flashover voltage of insulat- 
ing bushings at high altitude operation. (After “Compo- 
nents Handbook,” Vol. 17, M.I.T. Radiation Lab. Series) 


power relays, the gas is called upon to have definite 
properties, namely high sparking potential or arc sup- 
pression and high rate of heat transfer. Furthermore 
when heavy arcing is encountered the danger of chem- 
ical instability and absorption on the surfaces is in- 
creased. Certain manufacturers employ a mixture of 
nitrogen and helium gas. Helium, although of superior 
heat transfer performance, lowers the sparking poten- 
tial, while nitrogen has a higher sparking potential 
but a lower heat transfer performance. By employing 
a mixture of these two gases a certain compromise 
is reached. 

Nitrogen and dry air are, of course, the least ex- 
pensive gas fillings. The air may be passed through 
conventional dryers as it has been found that a rela- 
tive humidity of 6 per cent, measured at 55 C, results 
in a satisfactory operation of most electronic equip- 
ment, as far as condensed moisture is concerned, when 
the equipment is operated at temperatures as low as 
—51 C. (12) 

Most of the cans used for hermetic sealing are deep- 
drawn steel simply because this is the cheapest mate- 
rial and because steel can be readily soldered by induc- 
tion heating. Aluminum, brass and zinc, have also 
been used. The surface finish is generally tin or cad- 
mium plating to facilitate later assembling. The cans 
may be of cylindrical or rectangular shape with large 
radii in the corners for structural strength. To date 
there has been no standardization in envelope shape or 
size and although closing tools may be available for 
certain types and shapes it appears to be no problem 
to request modified cans. The cans may be designed 
to receive exposed or recessed terminal seal headers. 
The can must be formed in such a manner that the 
top cover is not held in place by solder but by a 
definite, mechanically secure joint. This is best achieved 
by crimping the edge of the cover over the base un- 
der hydraulic pressure. 

In airborne equipment the effects of differential 
pressures on the larger enclosure surfaces cannot be 
neglected in view of the cold working on the joints. 
For example, with 20 psi internal pressure on the 
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sides of the can, at 25,000 
altitude the outside pres- 
sure is only 5.4 psi thus 
creating a pressure differ- 


ential of 14.6 psi. Assum- Miniature 
ing the side of the envelope 
measures 3 by 5 in., the Types 


total thrust pressure on the 

side of the can is 219 Ib, of 
which is carried by 16 in. 
of seam, or 13.7 lb pressure 
per linear inch of seam. 

The method of assembling for 
is best understood by re- 
ferring to Fig. 4. The base 
is made up of individual 
stampings, mounting screws, 
nuts and evacuating tube. 
These parts are brazed to- 
gether. Then the terminal 
header is soldered in by 
means of induction heating 
which minimizes strains in 
any of the terminals. The 
header as well as the flange are previously tin dipped. 
As a next step the component (e.g. relay) is mounted 
in the assembly and connections made to the terminals. 
Finally, the tin-dipped drawn steel housing is pushed 
over the assembly and the edge of the cover crimped 
over. By induction heating, the flange is heated up to 
the flowing point of the solder in order to seal the cover 
seam vacuum tight. 

Evacuating tube then is connected to a high vacuum 
pump and the sealed assembly evacuated to a few 
microns pressure (1 micron = 0.001 mm Hg column). 
This insures that all traces of moisture and gas are 
removed. It is advisable to apply moderate heat to the 
container, 60 to 80 C for about 30 min (infra-red heat- 
ing bulbs) to expel residual gases and moisture which 
is adsorbed to the walls. The container is then purged 
several times with dry nitrogen gas and again pumped 
down. As a next step it is filled with the selected gas 
medium to at least one atmosphere pressure (14.7 psi) 


Military 


Aireraft 


Fig. 7—Group of hermetically sealed 
relays: (A) Ward-Leonard sensitive 
type (1.3 to 540 ma d-c) with octal 
plug base and sealed in dry air; (B) 
Four Automatic Electric relays sealed 
B 


Hermetic Relays 


within a single enclosure; (C) Guard- 
ian d-c relay in screw terminal type 
aluminum container which is _ pro- 
vided with brackets for either back or 
bottom mounting; (D) Price 28-volt 








Experimental miniature hermetically sealed relay de- 
veloped by Sigma Instruments, Inc., for the Air Mate- 
riel Command. To make this 115-volt, 400-cycle relay 
immune to translational acceleration, it has a rotary 
armature motion. Armature is shaded, rather than 
the poles, to eliminate vibration. Coil is wound with 
Ceroc-T wire (Teflon over ceramic coating) to with- 
stand continuous operation up to 200 C. 


usually 20 to 25 psi. The evacuation tube finally is 
pinched off and by doing so, the can sealed vacuum or 
pressure tight. The complete assembly is painted, 
labeled and coded. 

Such sealed equipment will satisfactorily meet the 
requirements of temperature, humidity and immersion 
tests as specified in Navy Specification RE-13A-553B. 
When the terminal seals are manufactured they under- 
go a thermal shock treatment; from the tin bath tem- 
perature of 525 F they are dropped into water at room 
temperature in order to shake off excess tin. After 
this test and at 50 per cent relative humidity, the elec- 
trical resistance between pin to pin and pin to ground 
must be greater than 10,000 megohms. Standard oper- 
ating temperatures required are from —65 C to 200 C. 
Fig. 5 shows the reduced flash-over voltage of insu- 
lating bushings with increased altitude due to reduced 
atmospheric pressure and increased humidity. 

Tests for tightness can be performed in many ways. 





d-c midget relay built to AN-R-20b 
specifications withstands a 25 g shock 
and temperature range of minus 55 
to plus 75 C. Palladium contacts carry 
3 amp at 27 volts d-c. 
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This miniature 28-volt d-c relay weighs less than 2 oz 
and is incased in a can about | in. O. D. It was de- 
veloped by Struthers-Dunn, Inc., for the Air Materiel 
Command for extreme service conditions (—70 C to 
+200 C). Pins protrude through individual glass 
seals in Kovar base plate. Coil of Ceroc-T magnet wire 
is impregnated with Silicone No. 993, baked at 400 F. 


Armature has rotary motion to withstand 50 g. 


Some manufacturers use the ultra-sensitive mass spec- 
trometer before and after final seal off, Fig. 6. The 
mass spectrometer is expensive and requires a skilled 
operator but can discover a leakage of only 0.01 micron 
per cu ft of inert gas per hour. Other manufacturers 
specify leakage test by immersion of the can in pure 
water at 200 F after having been stored in cold water 
for several hours. If there is a leak, bubbles will show. 
A still further test consists of placing the gas-filled 
assembly in a vacuum chamber and applying the full 
pressure differential (20 to 25 psi) across the casing 
and seams. What constitutes a leak and how long the 
seal should hold still has not become a matter of speci- 
fication. Some government agencies specify the mass 
spectrometer leak test and others simply state that the 
enclosure must be sealed. 

Mercury contact relays represent a special class of 
hermetically sealed components—and probably the old- 
est one. These relays are of the semi-hermetically 





Fig. 8—Laconia ceramic wafer insulator for sealed relays 
is made of hard glass powder body (No. 7052) saturated 
or filled with resin before being compressed and sintered. 
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Use of No. 702 silicone oil filling dampens the arma- 
ture movement of this Potter & Brumfield subminia- 
ture aircraft relay to permit 3 ma operation (8000 ohm 
winding) at 10 g shock. Silicone oil maintains its 
viscosity over wide temperature range but has appre- 
ciable expansion coefficient, and glass envelope shown 
is replaced with metal enclosure with bellows-like ex- 
pansion chamber at top. 


sealed type as only the contact structure is enclosed 
within a steel, ceramic or glass enclosure, thus protect- 
ing the active relay contacts. When magnetically actu- 
ated, the operating coil is outside of this enclosure and 
remains exposed to the usual environmental influences. 
These relays utilize the raising or lowering of a metallic 
plunger to establish a liquid metallic connection be- 
tween the open contacts. Others utilize a tilting of the 
contact enclosure to affect the same result. The cap- 
sules which contain the mercury pool and contacts are 
usually pressurized with hydrogen gas up to 50 psi or 
higher. In view of its great ion mobility (13) and heat 
transfer characteristics hydrogen materially improves 
the arc quenching, thus keeping the contacts clean and 
offsetting the influence of the slow Hg-vapor ions. Of 
course, such relays are not suitable for use in aircraft 
because the mercury pool moves under the influence 
of gravitational forces. 

The contact wear of these relays is almost zero, since 
the contacts are fully enclosed and employ a liquid 
metallic mercury pool. Mercury relays have been used 
successfully for many years in industrial applications 
where adverse atmospheric conditions prevail (explo- 
sive fumes, outdoor street lighting, locomotives, etc.) 
or where noiseless operation is required. In many uses 
it was found that mercury relays were cheaper and 
easier to maintain than conventional relays or timers. 
Mercury relays moreover have a higher current carry- 
ing capacity than relays with standard mechanical leaf 
type contacts. 

As a further development, there are two types of 
relays in which both the sealed glass ampule containing 
the contacts, and the surrounding electro-magnetic coil 
are contained within a cylindrical steel housing of the 
size and shape of a conventional radio tube. (14) The 
slender glass ampule containing the contacts is pressur- 
ized with 250 psi of hydrogen. One type of relay is of 
the so-called dry reed type; the other contains a small 
mercury pool which serves to “wet” the contact sur- 
face by capillary action. This minimizes the amount of 
(Continued on page 198) 
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Dual motor speed control for spooling ma- 
chine controls tension in feed over wide 


speed range and synchronizes motors. 


OSCAR E. CARLSON 


Vice President 
Servo-Tek Products Co. 


ANY INDUSTRIAL requirements arise for 
automatic speed control of motors in direct pro- 
portion to such variables as: position, tension, speed of 
rotation of a master unit which is also variable, rate 
of linear travel of material,* and rate of fluid flow. 
Such is the case for a dual motor-driven machine for 
spooling plastics sheet, shown in Fig. 1, in which 
tension in the material being fed is the controlling 
variable. The machine has two %-hp d-c motors, one 
for driving the press rollers and one to drive the spool. 
To perform the spooling operation correctly and keep 
a constant tension in the material being fed, the control 
must: (1) vary the speed of both motors inversely as 
the tension in the material and (2) synchronize the 
spooling motor at prescribed and selectable percentages 
of the speed of the press-roll motor as required by the 
material or spooling method. 
Functional requirements outlined above for the ma- 
chine are met with control system shown in Fig. 2 in 


* See “Constant-Speed Winding of Textile Yarns,” Howard M. Ball, 
ELectricaL MANUFACTURING, September 1949, p. 84. 
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which angular deviation of a dancer-roll lever (a func- 
tion of tension) is used to control the press roll motor. 
Angular deviation of the lever is measured by a synchro 
and the output is fed to a motor drive unit consisting 
of a d-c amplifier and a grid-controlled thyratron sup- 
plying full-wave rectified alternating current. Output 
voltage of the tachometer system is used as the input 
to an identical motor control unit that supplies the 
spool motor. 

Since a mean speed of 900 rpm with a plus or minus 
50 per cent speed variation was chosen for the drive 
motors, a standard amplifier-controlled thyratron- 
1ectifier capable of changing motor speed from 0 to 1800 
rpm is used on both drives. Voltage differential or 
change of 0.3 volts is needed at the input of the unit 
to vary the motor speed over the entire range. 

Dancer-roll tension-sensing element is used to supply 
a d-c input proportional to angular deviation of the 
lever arm. To obtain the input voltage, a small synchro 
or control transformer is coupled to the dancer-roll 
lever arm at the fulcrum. The control transformer is 
energized with 6.3 volts, 60 cycle and the a-c output is 
rectified with a germanium diode to provide a change 
of 0.1 volt d-c per degree of angular rotation. Since 
the motor control amplifier is capable of changing speed 
from zero to 1800 rpm with a voltage input differential 
of 0.3 volts, a plus or minus 50 per cent speed change 
around a mean speed of 900 rpm can be achieved by 
an angular change of the dancer-roll lever arm of 
+1¥Y deg of arc, or a total 
spread of 3 deg. Also a 
sensitivity control in the 


circuit allows for selectivity 

adjustment for the specific 
ar up spool application. 

Fig. 2. — When _ tension 

changes in material feed, 


dancer-roll lever arm rotates 
synchro which produces 4 
voltage differential to control 
speed of press-roll motor. 
Voltages produced by tach 
ometer generators coupled to 
the motors are compared in 4 
mixing circuit and the differ- 
ential is used to control the 
speed of the spooling motor. 


Rectifier 
cabinet No.2 
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Fig. 1.—Two identical amplifier-controlled thyratron 
rectifiers are used to control the speed of the press-roll 
motor and spooling motor in this plastics spooling ma- 
chine built by Progressive Machine Co., Inc., Paterson, 
N. J. Mean operating speed of the motors is 900 rpm. 


Synchronism between motors is obtained by using 
two tachometers, one coupled to each of the two motors. 
Output voltages of the tachometers, rated at 2 volts per 
100 rpm, are compared in a mixing circuit and the 
differential is used to control the spooling motor. With 
a tachometer output voltage of 2 volts per 100 rpm, 
0.3 volts needed for zero to full speed variation is 
readily obtained. For this reason, speed of the spool- 
ing motor and synchronizing ratio between the motors 
are held nearly constant. Tachometers need not be cou- 
pled to operate at identical shaft speeds since the 
mixing circuit has a potentiometer to compensate for 
any difference in voltage because of speed. Also spool- 


Gas-Welding 


Improved technique allows large or complex 
plastics parts to be fabricated on an econom- 
ical basis from standard sheets and sections. 


DR. J. A. NEUMANN 


Director of Research 
American Agile Corporation 


N EFFICIENT method of welding thermoplastic 

parts from available standard sheets and sections 
makes it possible to utilize such inherent properties of 
plastics as low weight, insulating characteristics and 
corrosion resistance in many appropriate applications 
where molding or other processes were too costly. First 
introduced by R. C. Reinhardt, Dow Chemical Com- 
pany, in 1936 (U. S. Patent 222,545), so-called “hot- 
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‘should the need arise. 


NEW DEVELOPMENTS, IDEAS AND 
INFORMATION SELECTED AND 
INTERPRETED FOR THE DESIGNER 
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Synchro Controls Feed Tension 
Gas Welding of Plastics 
High-Fidelity Amplifier 
Linestarting D-C Motors 

Pressure-Controlled Electric Canner 

Recording Surface Finish 
Stranded Hookup Wire 
Stainless Combustion Chamber 
Influence Electrostatic Generator 
Magnetic Powdered Irons 
Switchgear Designed for Production 
Cutting Stripping Costs 
Funginert Lacing Cord 


And other new ideas and 
developments of interest 


ing motor speed may be adjusted for synchronizing 
with the press roller motor at a submultiple or higher 
order multiple of speed by this potentiometer. 
Precision snap-action limit switches are used to auto- 
matically stop both motors should the tension in the 
material feed alter by an amount greater than the pre- 
determined limits, which in this case is +6 deg of 
rotation of the dancer-roll lever arm. Upon re-cycling 
of the limit switch, the two motors will start at low 
speed and quickly come up to the speed called for by 
the tension requirements. Synchronization will be main- 
tained by the tachometers from the start of the re-cycle. 
An emergency idle switch connected in the circuit will 


stop the motors before actuation of the limit switches 
O00 


of Plasties 


gas” welding received a considerable impetus some 14 
years later in wartime Germany as means were sought 
to substitute plastics parts for nickel alloys in certain 
applications calling for corrosion resistance. 

The method described here utilizes not only the heat 
of the preheated gas but the contact of the tips (orifice). 
It permits considerably higher welding speeds due to 
the preheating. The gas (usually nitrogen or carbon 
dioxide) flows from the tip of the torch at a tempera- 
ture of between 500-600 F at the rate of approximately 
1 cu ft per min, but this depends greatly on the thick- 
ness of the sheet and the size of this opening at the 
tip. Usually this orifice is 54 in. to % in. and round, 
but oval and triangular forms are often used. As with 
metals, the plastics material must also be prepared with 
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Same as in metal welding, the plastics-welding process 

utilizes heat to simultaneously melt a filler rod and the 

two edges to be joined, as shown here. Material of the 
filler rod spline interfuses with the joining surfaces. 


the same types of joints. The appended table gives the 
recommended forms of welded joints, wire sizes and 
preparation, gas consumption (nitrogen) and approx- 
imate welding time. When using heavy sheets, multiple 
passes are recommended. The welding equipment itself 
consists essentially of a heating torch and filler rods. 
The gas-heated torch as compared with the electrically 
heated torch offers greater flexibility and dispenses 
with long leads. Electrically heated torches tend to be 
lighter and have their place when an open flame is not 
permitted in the fabrication of the plastics weldment. 

Filler rod material is usually identical with the parent 
material. This insures uniformity in performance, also 
provides for corresponding softening ranges. While a 
5-10 per cent addition of a plasticizer to the filler rod 
tends to improve the weldability and to yield better 
mechanical properties than unplasticized filler rods, 
cases have been known where the plasticized material 
was attacked by solvents and liquids. The size of the 
filler rod has been shown to have a bearing on the 
properties of the weld; larger rods improve the mechan- 
ical properties. However, fillers exceeding ™% in. in 
diam should not be used since they impede uniform 
heating and ready control. 

Technique. The welder holds the filler rod in one 
hand and the burner in the other. The filler rod is held 
at an angle of approximately 90 deg towards the work 
and is hand-fed into the joints under slight pressure, 
while the burner is held at approximately 45 deg to 
the horizontal. Gap between the tip of burner and work- 
piece varies from %¢ in. to % in. A slight weaving 
motion of the burner is recommended to prevent under- 
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Data for Gas-Welding of Plastics 


(all dimensions in inches) 


Single V Ye 2 Me >s2 ye 
Double V 4-3 le 56-3 


Lap 39-Vg ae 1-5 








Joint form Material Root space Wire size Gas con- Nozzle Welding time 
thickness sumption, cu ft diameter per ft 
Butt 30-Ve Lo—le 2.6 4 2-3 min 





$9 2.8 9 3-5 min 
3 2 ¥ \4 8 10 n in | a 
‘4 3.6 6 68min 
2 v2 8 10 min "y 


cutting. When welding some plastics, particularly Poly- 
thene (polyethylene) and saran, it is preferable to hold 
the rod at an angle of 45 deg to the horizontal. 

Applications. Polyethylene insulators recently started 
to replace those made of porcelain. Smaller dielectric 
losses and good electric breakdown strength, combined 
with light weight, should insure extensive use of 
formed and welded insulators from this material. High- 
frequency, 20-in. diam insulators have been made from 
34-in. sheet, formed in half-sections and welded. 

In the broadcast field, nylon antennas have been fab- 
ricated from polyethylene sheets. Outdoor casings for 
switch relays are easily and simply made out of plas- 











High-Fidelity Record Amplifier 


Home amplifier for radio, phonograph and television 
that retails for fifty dollars has a frequency response 
from 20 to 20,000 eps within 1.5 db and a power out- 
put of 8 watts. Designed by The Minnesota Electronic 
Corp., St. Paul, Minn., unit has continuously variable 
treble and bass controls and an automatic frequency 
equalization for long playing and 45 rpm _ records. 
Intermodulation distortion is below 5 per cent and har- 
monic distortion below 2 per cent at 8 watts. Hum level 
is more than 60 db below rated output. The circuit 
contains a split-load balanced phase inverter and a push- 
pull output balanced and paired. A stabilized degenera- 
tive feedback circuit reduces internal generator im- 
pedance to approximately half of speaker impedance. 
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tics. In storage batteries, especially those for aircraft, 
welded plastics are bound to be introduced with prom- 
ising success, due to the favorable weight ratio of plas- 
tics against other materials. Plastics tubes and rods 


Linestarting 


Limitations to linestarting imposed by the 
installation become more critical in larger 
motors and high frequency operation. 


E. C. WATSON 
D-C Motor Engineering 
Westinghouse Electric Corporation 


ENERAL PROBLEM of linestarting does not 
lend itself to a solution by a set of equations, but 
it is possible to determine some of the characteristics 
and limits of the motors and installations, most impor- 
tant of which is the frequency of operation. If the fre- 
quency is low, most other installation factors become 
relatively unimportant and the motor is the primary 
consideration. When the frequency is high then the 
installation factors become primary. 
Among the installation factors which limit application 
is the type of circuit used to supply the motor. Since 
the d-c motor has relatively low resistance and induct- 








Pressure-Controlled Electric Canner 


Inside pressure is maintained within + % lb and the 
temperature within + % F by a control consisting of 
a spring-tension relay coordinated with a pressure dia- 
phragm, in this pressure canner designed by Vischer 
Products Co., Chicago. Immersion element is rated at 
115 volts a-c, 1250 watts and approved by UL. Although 
the element is formed to lie flat on the bottom to give 
maximum efficiency with 1 qt of water, it can be lifted 
30 deg for easy cleaning. Canner is made of steel with 
an inside-fitting self-sealing flexible cover. 
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welded to high-voltage detectors are already used on 
many power lines: These applications though as yet 
not too close to the designer of original equipment, 
indicate the possibilities of welded plastics. ooo 


D-C Motors 


ance the starting current will be high and a drop in 
voltage will occur. Therefore the power lines and the 
rest of the load on the circuit must perform satisfactorily 
with the dip. Long lines are an advantage since they 
introduce resistance in the circuit and reduce starting 
current. Also generating capacity must be at least three 
times the motor capacity. 

Driven machine may limit the applications because of 
the high torque developed by the motor during starting. 
Gears, belts, and other components must be designed to 
absorb the impact blows from the short duration, high 
peak torques. Since starting and accelerating torque is 
high, some overshoot will occur and the driven machine 
must be capable of withstanding the excess speed which 
in some cases amounts to 5 per cent. In addition, the 
inertia of the load must not be lower than half nor more 
than three to four times that of the motor alone. 

One of the most important factors in motor perform- 
ance is flashover at the commutator. Currents are high 
during linestarting and there will always be some spit at 
the brushes, but bad sparking and flashover must be 
avoided. Severe sparking will not cause permanent in- 
jury unless the motor starts a high torque or inertia 
load at a high frequency of operation. In normal opera- 
tion of six or seven starts per hour polishing action of 
brushes will clean the commutator. Experience has 
shown the limit in sparking to be the flashover point 
and that no trouble will result from commutation if this 
value is not reached. In designing a d-c armature for 
good commutation, select a number of bars on the high 
limit to reduce commutation voltage and the induced 
voltage per bar to a minimum. Also armature windings 
should be well braced to prevent movement of the con- 
ductors under the high stress developed during the 
starting period. 

More care is needed in designing fields for a line- 
start motor. Better results will be obtained if a full com- 
plement of commutating poles is used. Motors have 
been successfully applied for linestart duty with one- 
half the full complement, but with larger motors the 
need for a full complement becomes more critical. 
Amount of series field or degree of compounding is the 
most important factor in designing a motor for linestart- 
ing. While large size series motors can be started easily, 
shunt motors are difficult to linestart satisfactorily. 
When a shunt motor is started across the line, the field 
is energized at the same time as the armature, but the 
field requires appreciable time to build up. Hence in a 
shunt-wound motor, the armature is accelerated under 
a weak field condition and may produce overshooting of 
speed in addition to destructive sparking at the com- 
mutator. 

Acceleration is easily adjusted by varying the amount 
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of compounding in a motor field since the series field 
aids in establishing the flux and motor is accelerated 
with a stronger field. Since the degree of overshoot 
varies somewhat as the load inertia, a low external in- 
ertia requires a heavily compounded motor to keep it 
within limits. As the upper limits of linestarting are ap- 
proached promiscuous application is not recommended, 


Cold-setting polyester mixture used to re- 
produce three-dimensional recordings of sur- 
face wear of the order of microinches; 
method is useful tool for design study. 


JOHN W. SAWYER 
Bureau of Ships 
Department of the Navy 


RECORD of surface finish and wear in machine 
parts can be now reproduced in a permanent, 
durable and three-dimensional form by a method de- 
veloped by the Bureau of Ships, Department of the 
Navy. This can be done in a few minutes time with 
use of polyester resins that set in 10 to 20 min and do 
not require any weighing, measuring, heating or pres- 
surizing equipment. Previous methods used for repro- 
ducing surface finish wear pattern have been generally 
satisfactory, but they all fail to yield a relatively rigid 
three-dimensional reproduction that can be handled and 
explored with surface measuring instruments such as 
the profilometer or Brush analyzer. Present method 
described here presents a useful tool for the machine 
designer. 
A typical application for recording of surface dam- 
age to a gear tooth is carried out in the following 
eight operations in the order listed: 





Recording Surface 
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but each motor should be checked against load to be 
accelerated, type of drive and frequency of starts to 
determine the proper amount of compounding in the 
motor field. OOO 


Acknowledgment—Based on a paper presented before the 
Winter 1949 meeting of the American Institute of Electrical 
Engineers, New York City. 





Finish and Wear 


1. All surfaces are cleaned so they are free of any 
foreign matter. 

2. A retainer wall is erected to confine the resin to 
the desired area. Scotch tape is recommended for use 
on gear teeth. 

3. Resin (which comes mixed with filler) is stirred 
to evenly disperse the filler. Then this procedure is 
followed: Work and squeeze the catalyst (which comes 
in separate flexible tube) into the resin. Mix catalyst 
and resin for 2 min slowly and evenly. Avoid beating 
air into resin; trapped air may result in pockets in sur- 
face of the casting. 

4. Resin-catalyst mix is poured in the area sur- 
rounded by the retainer. The resin is free flowing but 
in areas that are greater than 4 in. in length the 
material should be directed into alternate sections 
during the pouring operation. 

5. Reaction between resin and catalyst causes a rise 
in temperature from room temperature to 160 F after 
approximately 20 min. The resin begins to harden at 
the high temperature which is maintained for approx- 
imately 4 min. The temperature will drop to 115 F in 
about six minutes. The casting should be left in place 
for 20 min after hardening to permit the material to 
take a firm set. Where the part tested is severely dam- 
aged the plastics impression should be removed ear- 
lier to prevent locking the impression in place. Then, 








To avoid breakage due to continuous vibration 
encountered on some machine tool control appli- 
cations stranded hookup wire is being called for 
in place of solid insulated wire. This panel was 
constructed by W. F. & John Barnes Company, 
Rockford, Ill., makers of special electrical con- 
trols, to demonstrate that 7-strand wire could be 
arranged in a neat, workmanlike manner. The 
more resilient wire makes well rounded corners 
which minimize fatigue cracking. Stranded wire 
has the further advantage of being workable by 
hand without the need of bending or forming 
tools. The smooth flat wiring achieved is readily 
followed and connections are easily made to the 
raised, tilted terminal strip. Crimped terminal 
lugs are used in making connections to the vari- 
ous devices, such as the motor starters and time- 


delay relay shown in this close-up view, as well as 
method of strapping. ooo 


Stranded Hookup Wire Makes Neat Connections 
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--.at AMERICAN’S New Plant 
at WILLIMANTIC 


Like a giant new ship on its “shakedown — ax» 

cruise”... when the officers and crew learn 

their new duties . .. and the machinery 

begins to synchronize .. . then things really 

begin to move! 

And that’s the situation, now, at American’s 

new plant in Willimantic, Connecticut. 

Acres of the newest and fastest automatic 

machines are steadily boosting the pro- 

duction curves of both American Phillips 

and Slotted Fasteners... and the quality 

curve, as well. 

This modern, streamlined plant will soon 

be one of the top-production units of the 

screw industry ...deliveries expedited by 

national distribution which is now geared 

up to greater efficiency than ever before. 
Willimantic production and shipments will 
be supplemented by our Norristown, Penn- 
sylvania, plantand Chicago, Illinois,warehouse. 


AMERICAN SCREW COMPANY 
Plants at Willimantic, Conn. & Norristown, Pa. 


Warehouses at: 
589 E. Illinois St. 502 Stephenson Bidg. 
Chicago 11 Detroit 2 


AMERICAN 
CREWS 





» &s G WN T R E WN D S 


6. Scotch tape retainer walls may be stripped off 
after the resin hardens. 

7. Lifting the casting may be facilitated by run- 
ning a knife under each edge of the impression. 

8. The plastics impression is then ready for inspec- 
tion. It is recommended that the resin be permitted 
to age for 24 hr before attempting to explore the sur- 
face with a profilometer or Brush analyzer. 

Experience with this method has shown it to be 
entirely satisfactory for use in indicating general wear 
patterns and recording with extreme accuracy sur- 
face finishes. Negative replicas of such parts as gear 
teeth have provided histories of changing wear dur- 
ing test periods. Surface finishes of machine elements 
have been reproduced, in the negative, with accuracy. 
Profilometer measurements of a surface roughness 
comparator plate and of a plastics impression of this 
plate indicated a variation in surface finish, micro- 
inches rms, of 0.9 in the range 2.9 to 17.4 and a varia- 


Stainless Combustion 


Elimination of refractory lining reduced 
weight of chamber more than 80 per cent 
in new small-size space heater. 


ELDED carbon steel combustion chambers used 

'Y on earlier model Dravo space heaters required a 
refractory lining to keep the steel chambers well under 
900 F, the point where rapid oxidation takes place. To 
reduce space occupied and weight, the carbon steel 
chamber was redesigned to use stainless sheet which 
could withstand temperatures of 1650 F without oxida- 
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tion of 4.0 from 33.0 to 70.3 microinches. 
Inspection of surface finishes of parts being manu- 
factured can be facilitated by use of plastics. Im- 
pressions of surfaces permit measurement of finish 
without necessity of moving laboratory equipment to 
the production floor. Measuring equipment centrally 
located could serve a number of localities by determin- 
ing surface finish of impressions rather than making 
on the scene measurements in the shop. oaog 


Acknowledgment 


The speedy solution of the problem of recording wear 
reported here was attained through the joint efforts of 
John Alfers of the Bureau of Ships, Plastics Section; 
personnel of the Naval Boiler and Turbine Laboratory, 
Philadelphia Naval Shipyard; and Dr. Irving Muskat of 
Marco Chemicals, Inc. This article is abridged from a 
paper presented at the 1949 Seminar on Plastics, at Wash- 
ington, D. C., sponsored by the Society of the Plastics 
Industry. 


Chamber Cuts Costs 


tion, and the refractory lining eliminated. Tests dis- 
closed that the highest temperature reached by the 
chamber was 1200 F, well below the maximum the 
stainless would withstand. As a result, the weight of 
the chamber was reduced from 1835 Ib to only 335 Ib. 

Since it was in direct contact with the flame, the 
unlined chamber gave much better heat transfer, allow- 
ing a 53 per cent reduction in heating area. No fins or 
deflectors were needed, reducing the power require- 
ments for the fan motors, 

Outside seams of the chamber are continuously 


Fig. 1—Combustion chambers in new model space heater 
designed by Dravo Corporation uses USS stainless in direct 
contact with the flame to improve heat transfer. 


Fig. 2—Heating area 
was reduced 53 per 
cent while operating 
efficiency was in- 
creased, fan power was 
reduced, more than 
1500 Ib weight was 
eliminated in the re- 
design of this heater. 
Substitution of stain- 
less for carbon steel 
in the combustion 
chamber cut number 
of fabricating steps on 
this part by 30 per 
cent, reduced lineal 
feet of welding by 55 
per cent. 


ELECTRICAL MANUFACTURING 





ae 
" Saad a 
=, 


*. 
ea 


r tag ~ 


= 


a, 


Cae wae 
~ CON 
“ TROLS 


Try the Guardian Series 335 D.C. Relay, one of hun- 
dreds of basic Guardian types. A general purpose relay 
with a wide range of applications, the Series 335 D.C. 
is built to the rigorous standard of aviation relays. It 
performs in accordance with the 10-G Vibration Test 
and the ANR-20-B test. Generous coil winding area 
permits single windings up to 15,000 
ohms. Parallel and double windings 
are also available. Contact combina- 
tions are possible up to three pole, 
double throw. 

The Series 335 D.C., like most 
Guardian Relays, is now available 
HERMETICALLY SEALED. 


Screw Terminal 
Hermetic Housing 


New Hermetically Sealed Relay catalog 5-H is yours for the asking. 


Series 595 D.C. Series 210 A.C.—215 D.C. Series 220 A.C. Series 695 D.C. Series 610 A.C.—615 D.C. 


Write — ASK US TO MAKE SPECIFIC RECOMMENDATIONS. NO OBLIGATION. 


GUARDIAN W ELECTRIC 


1627-HW. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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welded, but only intermittent-welded seams are neces- 
sary inside. This factor, plus the smaller dimensions 
of the entire unit reduced the welding from 400 to 
186 lineal ft, and the total number of fabricating steps 
from 95 to only 67. These reductions plus other de- 
sign improvements resulted in a substantial reduction 
in cost in this new heater. At the same time space, 
weight and power requirements were reduced and per- 
formance improved. ooo 


Influence Electrostatic Generators 


NTEREST in application of electron picture tubes 
; to portable military equipment has spurred research 
on devices generating direct currents at high voltages. 
Under contract for the Engineer Research and Devel- 
opment Laboratories, Ft. Belvoir, Va., the Chatham 
Electronics Corp., Newark, N. J., developed two spring- 
driven electrostatic influence generators, one rated 0.1 
watt, 20 kv and another at 0.005 watt, 6 kv. 

Use of a “pressure-tight transmission” permitted the 
application of a rotary motion into the pressurized gen- 
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erator mechanism. Generator is driven by a spring 
motor ‘through a 14:1 gear reduction and a variable 
governor, operating up to 19 min on a single winding. 
Unlike electromagnetic generators in which speed de- 
termines output voltage, in electrostatic generators 
speed determines current. Excellent voltage regulation 
has been obtained by use of corona-discharge regulation 
tubes, a concurrent development incorporated into the 
generators. Acting as a safety valve, these constant 
and variable regulation devices limit and thus maintain 


specified voltages, eliminating power-consuming voltage | 


dividers. 

Generator consists of a rotor made of Lucite laminated 
with metal foil that rotates between charged metal stator 
plates. Plates are weakly charged initially and as the 
rotor turns between the charged plates, a voltage is 
built up by induction on the metallic foil. The voltage 
is picked off the foil by brushes and transported to 
the insulated stator plates. The process of building 
up a voltage and transporting it to the plates is con- 
tinuous when the rotor is in motion. Charges accumu- 
lated on the plates are the source of the high voltage. 

In theory, if two metal plates with an electric charge 








Switchgear Designed for Production 


Unit assembly methods developed 
for a new line of switchgear 


F. W. RUEBLINGER 
Switchgear Division 
General Electric Company 


WITCHGEAR cabinets usually in- 

volve special features or functions 
calling for special design, hand assem- 
bly and wiring. In redesigning General 
Electric’s metal-enclosed panel equip- 
ment shown here, provision was made 
for subassemblies that simplify opera- 
tions and reduce wiring costs. 

All steel work is handled by a con- A 
veyor through cleaning, phosphate coat- 
ing, painting and drying. Panels and 
doors ready for wiring are placed on 
adjustable trunnion fixtures A and com- 
pletely wired and tested as a unit. All 
secondary and control wiring, includ- 
ing leads to other unit assemblies, uses 
pressed-on terminals applied by _port- 
able tools operated from shop air lines. 

Enclosures are also designed as a 
completely wired subassembly including 
auxiliary and control relays, switches, 
fuse and terminal blocks. 

Main assembly on the erecting floor 
starts with structural steel members 
and buswork, to which the unit enclo- 
sure is added, as shown at B. The door 
assembly is added and the hinge wires 
across the door connected to terminal 
strips. All that remains then is final 
performance and high-potential tests on 
the completed switchgear. ooo 
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CO Z p CVvd t i, 1 a rs 7 Tungsten and Molybdenum 


For ultra-special services requir- 
ing high strength or spring prop- 


e 

] WT) - ] /} e : fi yi ) i erties at elevated temperatures; 

/ 4 itd bites for vital functional parts of elec- 
om tronic and X-ray tubes. Avail- 
Sooner or later you'll need technical help on the able in wire, rod, sheet, bar, and 

; fabricated parts 

materials, parts and components listed on this reac 
Be ready with needed information at your 
fingertips. Check below for useful literature of 
interest to you... also feel ere to call ina 


Fansteel engineer. 





“Sy 
Copper Base Alloys 
Fansteel ‘601’ Metals, a series 
of high strength, high conduc- 
tivity alloys for current carrying 
members. Bar, rod, sheet, strip, 
castings and fabricated parts. 





Tempered Soldering Tips 
Last longer, boost production, 
save solder, save maintenance. 
Fansteel Soldering Tips are tem- 
pered; they do not soften at melt- 
ing points of common solders. 





Symbol of 
a Long Record 
of Integrity, 


Selenium Rectifiers Dependability 
Electrical Contacts Fansteel Selenium Rectifiers are and Service 
In all forms, for all purposes, known for long life, stable output, © 
made of all recognized materials, and rugged construction. Stand- For nearly 50 years the elec- 
including tungsten, silver, molyb- ard rectifier stacks available for trical industry has welcomed 
denum, platinum metals Fasaloy* practically any D-C service. Fansteel's research and co- 


alloys and Fastell* compositions. 
*Registered Trade Marks 






operation, and has looked 
to Fansteel for its specialized 
contributions of intricate 
and vital component parts. 


FANSTEEL 












Ao METALLURGICAL 
D-C Power Units, Battery CORPORATION 
Complete Contact Assemblies Chargers, Sub-Assemblies North Chicago, 
Electrical contacts assembled to Complete with transformers, con- IWlinois 
springs, reeds, brackets or other trols, meters and housings, or any U.S.A. 
supports, ready for use. desired degree of sub-assembly. 


PRODUCTS AND SERVICES INCLUDE: 
ELECTRICAL CONTACTS. ...SELENIUM RECTIFIERS, 
METALS: TANTALUM, TUNGSTEN, MOLYBDENUM, 
COLUMBIUM, COPPER BASE ALLOYS. 
RESISTANCE WELDING MATERIALS 
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AN: IM DUSTRY THAT SERVES INDUSTRIES 
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are moved farther apart, the capacity C decreases as 
the voltage V increases according to the formula 
Vv’ = Q/C. As shown in the schematic diagram, if the 
stator plate 1 is given an initial positive charge from 
some external source and the rotor segment 3 is caused 
to approach the stator plate, the electrons in this rotor 
segment are attracted to the side of the segment facing 
the stator plate. This leaves the other side of the same 
segment charged positively. Simultaneously, the charges 
on the rotor segment 4 are segregated in a similar man- 
ner. After the charges have been segregated the rotor 
segments come in contact with brushes which are elec- 
trically interconnected by brush connection 5, and elec- 
trons flow from 4 to 3 leaving 3 charged negative and 
4 positive. 

When rotor is caused to rotate 180 deg, negatively 


charged segment 3 moves toward stator plate 2 while 




































Spring-driven influence electrostatic generators develop 
up to 20,000 volts at currents depending upon speed. 
A “pressure-tight transmission” permits transmission into 
a pressurized generator mechanism. 


positive segment 4 moves toward positive plate 1. As 
the segments approach this position, brushes 6 and 7 
discharge them and transfer the charge to the stator 
plates. Rotor segments then contact the interconnect- 
ing brushes and again assume influence charges because 
of the proximity to the charged stator plates. By con- 
tinuous rotor rotation this cycle is repeated, stator 
plate 1 becoming. increasingly positive and 2 increas- 
ingly negative. OO0 


Magnetic Powdered Irons 


Series of three compacts have broad range 


of magnetic properties for d-c applications. 


Magnetic powdered irons have replaced other forms 
of steel in a number of magnetic structure applications 
where shapes and dimensional tolerances are not eco- 
nomically attainable by conventional forming methods. 
However, there has been a limitation in the range of 
magnetic properties of commercially available compacts. 
While good engineering calls for the cheapest powder 
that will meet service requirements, the engineer in 
some cases has had to use a more expensive compact 
with better magnetic properties than actually necessary. 
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Powdered-iron yoke and Alnico 5 is used in the magnetic 
circuit of this 12-in. speaker made by Stromberg-Carlson 


Co., Rochester, N. Y. Yoke is produced by conventional 
powdered metallurgy processes with tolerances of +0.002 
in. per in. except in the direction of pressing. 


To widen the field of application and introduce cost re- 
ductions in existing applications, Bound Brook Oil-Less 
Bearing Co., Bound Brook, N. J., has developed a 
series of three powders with broad coverage of d-c 
uses. Type “S” has low magnetic properties ; ““M,” high 
magnetic properties; and “PX-1,” low magnetic prop- 
erties and lower cost than Type S. 

Magnetic properties of S are lower than cold-rolled 
steel, but can be used in applications such as cores and 
pole pieces for d-c motors, meters and non-sensitive re- 
lays where the high permeability is not always required. 
Generally, the electrical characteristics are not suitable 
for a-c and the material does not compete with applica- 
tions requiring silicon steel. Type M is intended to re- 
place machined iron or cold-rolled steel in magnetic ap- 
plications where a high density product is necessary to 
fulfill severe magnetic requirements. Occasionally it 
may be necessary to slightly increase the volume where 
extreme efficiency is required. Type PX-1 is designed 
to replace cast iron or cold-rolled steel in d-c applica- 
tions where permeability required is low. This type 
is approximately 20 per cent less dense than SAE 
1010 steel but the permeability is the same per unit 
weight. Therefore when PX-1 is substituted for steel, 
the cross-sectional area has to be increased 25 per cent 
to obtain the same overall reluctance in the circuit. 
The use of these materials in various applications must 
be based on specific operating conditions, and it may 
be necessary to modify design to take full advantage 
of powder metallurgy methods. 

Recently PX-1 was substituted for hot-rolled steel in 
a yoke for a radio loudspeaker shown above. With yokes 


Type M S PX-1 


Ultimate tensile strength, psi 15,000 35,000 13,000 


Ultimate compressive strength. 


psi 160,000 300,000 140,000 


Compressive strength for 0.001 
in set, psi 

Dimensional tolerances except in 
direction of pressing, in. per in. 


28,000 45,000 24,000 


0.001 0.001 0.002 
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WESTON 
‘Model 185 


INDUSTRIAL CIRCUIT TESTER 





In the shop... 28 ranges in one case to locate circuit troubles on production equipment. 
On the bench ... 28 ranges in one case for checking electrical equipment during manufacture. 
In the lab... 28 ranges in one case immediately available for research and development work. 


28 Instrument Ranges 

D-C VOLTS: 100 mv, 1/10/50/200/500/ 1000 volts (20,000 ohms per volt). 
A-C VOLTS: 5/15/30/150/300/750 volts. 

D-C CURRENT: 50 microamps; 1/10/100 milliamps; 1/10 amps. 

A-C CURRENT: .5/1/5/10 amps. 

RESISTANCE: 3000/30,000/300,000 ohms; 3/30 megohms. 


Stock Accessories Available for Extending Above Ranges 


It does so much, so well, for so little. Check your Weston Representative for full details or see your 
local jobber. Weston Electrical Instrument Corporation, 582 Frelinghuysen Avenue, Newark 5, 
New Jerscy ... manufacturers of Weston and Tagliabue Instruments. 


Albany + Atianta « Boston » Buttalo » Chariette « Chicago « Cincinnati + Cleveland « Dallas * Denver » Detroit » Houston + Jacksonville * Knoxville « Littie Rock «Los Angeles * Meriden « Minneapolis Newark * New Orleans 
New York » Oriande * Philadelphia » Phoenix » Pittsburgh ¢ Rochester « San Francisco « Seattle « St. Louis « Syracuse + Tulsa * Washington, D.C. «in Canada, Northern Electric Company, Ltd., Powerlite Devices, Ltd. 
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Special Machine 
Cuts Stripping Costs 


CECIL H. JONES 


President 
Kato Engineering Company 


\yost ARMATURES we put into 
our machines are hand wound 
and the work of removing cotton and 
enamel insulation from the magnet wire 
has always been a_ slow operation. 
Heavy and bulky machines designed 
for bench mounting were inconvenient 
to use. A stripping machine was needed 
that could be taken to the work on the 
bench, and also into stators on the 
floor. A specially designed stripper de- 
veloped for this service, shown here, 
cuts stripping costs by 75 per cent or 
more on jobs such as low voltage ma- 
chines that have a large number of 
ends. 

Stripper is suspended from a small 





boom and counterweighted for ready 
placement at machines of various sizes. 
One stripper serves two winders. It 
strips all types of insulation including 


cotton, paper, enamel, formvar and 
glass—from round, square, or rectangu- 
lar wires up to % in. diam or % x 
5g in. rectangular—stripping within 
1 in. of the slot. On this armature with 
100 formvar wires (above), machine 
stripping takes only 1/5 of the time 
required by hand. 

Stripping head consists of a pair of 
motor-driven wire brushes brought to- 
gether against the conductor by finger 





pressure. A tank-type vacuum cleaner 
connected to the stripper head picks up 
stripping dust. On parallel wires this 
machine strips the entire group in less 
time than required to strip one con- 
ductor by hand. 








stamped or drawn from heavy sheet stock, the efficiency 
of the magnetic circuit is limited because the design has 
to be producible. However, use of powdered metal tech- 
niques makes possible special shapes not readily pro- 
duced from sheet stock, enabling the designer to obtain 
a more efficient magnetic circuit. Considerable varia- 
tions in length of the body and thickness of the end can 
be obtained by a single set of dies, a design flexibility 
not possible with sheet metal dies. When formed of 
metal powders the yoke can be manufactured to close 
tolerances, uniform structure and density but the cost is 
about the same as other methods. Ooo 


Funginert Lacing Cord 


Life expectancy of electronic equipment is dependent 
to a great extent on the “service life” of the lacing cord 
used. Wax-coated linen or cotton cords have been used 
to bind the leads and wires firmly together to prevent 
interference with working parts. However, both wax 
and the fiber, whether linen or cotton, support the 
fungus growth and the lacing cord rapidly deteriorates. 
Experiments with nylon cord have indicated that it is 
in itself funginert, but normal wax coating applied for 
lubrication supported fungus growth and caused failure 
by attacking and corroding the parts. 

To prevent fungus deterioration resulting from the 
wax, Heminway & Bartlett Mfg. Company, Water- 
town, Conn., developed a synthetic resin coating for 
nylon which resists fungus yet retains all of the de- 
sirable characteristics of wax, particularly malleability 
and a high melting point to prevent undue softening 
when the equipment is in use. This synthetic resin 
finish is highly resistant to the attacks of all types of 
fungus and has a melting point of over 190 deo F. 
Cord has a tensile strength of 52 Ib. OoO0 
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Measuring Pulse Duration 


Problem of designing an instrument to check and 
adjust automotive distributor breaker-point dwell under ; 


actual operating conditions and under the different 7 
voltages encountered in ignition systems was solved by 
using a modified bridge containing two copper oxide 
rectifiers. Function of the rectifier in the Dwell-Tach 





Tester made by the Sun Electric Corp., Chicago, is to 
maintain a condition of balance within the bridge 
while the voltage across the test leads is varied from 
4 to 30 volts d-c. Test leads are connected to the bridge 
through a suitable filter network so a voltage of proper 











polarity across these leads will cause the bridge to as- © 


sume a balanced condition with the meter on zero. 

The dwell meter assumes a full scale indication when 

no external voltage is applied across the leads. Hence, 

when the test leads are connected to a distributor in 

operation, pulses appear as the breaker point opens and 
(Continued on page 204) 
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sat NO EXTRA COST 
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MIRAGLAS TUBINGS and SLEEVINGS, woven of fiberglas 
yarn, provide the ultimate protection against overloading, ex- 


» 


treme high or low temperatures, moisture, corrosive acids, 
fumes, vapors, oils, general dust and dirt... they won't rot, 
have high tensile and dielectric strength and great flexibility 
...and they cost no more than cotton sleevings and tubings. 


MIRAGLAS VARNISHED TUBINGS are made in 4 grades: 


TRIPLE STRENGTH 


IMPREGNATED 


MIRAGLAS BRAIDED SLEEVINGS, of continuous filament Take note of the name MIRAGLAS 
fiberglas yarn, are available untreated or impregnated to - +. it stands for the ultimate in fiber- 


° ° ° _ glas electrical insulations . . . TAPES, 
prevent ends from fraying, in two average wall thicknesses: TUBINGS, SLEEVINGS, CORDS, CLOTHS, 


008” and .006” with inside diameters from 1/16” to 1/2” ETC. Write today for details and char- 
in 1/16” increments (there is no 7/16” I.D. sleeving). acteristics. 


A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH + INSULATING PAPERS 
AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS «+ FRIGTION TAPE AND SPLICE + TRANSFORMER COM 
POUNDS + FIBERGLAS SATURATED SLEEVING * ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC-CLOTH AND 
TAPE * MICA PLATE, TAPE, PAPER, CLOTH, TUBING + FIBERGLAS BRAIDED SLEEVING - COTTON TAPES, WEBBINGS AND 
SLEEVINGS * IMPREGNATED VARNISH TUBING « INSULATED VARNISHES OF ALL TYPES + EXTRUDED PLASTIC TUBING 
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| | MATERIALS and COMPONENTS 


for desigqued-in wae 


BRAKEMOTOR WITH SPRING-SET SOLENOID-RELEASE BRAKE 


OR application on machine 


tools, printing presses, 
laundry machinery, cranes 
and hoists, brake motors in 
this line combine a Tri-Clad 
motor and a Stearns elec- 
trically operated explosion- 
proof magnetic brake in a 
compact unit. To hold in 
event of power failure brakes 
are spring-set solenoid-re- 
lease. Motors are available in 
open dripproof, totally en- ee 
closed ventilated, non-venti- 
lated fan-cooled and explo- 
sion-proof enclosures with ratings to 20 hp; brake ratings 
to 90 lb-ft static torque. Brake consists of a solenoid, spring, 
lever system, pressure plate and friction surfaces. When 
solenoid is energized, it compresses a spring to release the 
pressure plate through a mechanical linkage. Pressure 
plate also acts as a friction surface and makes both sides of 
‘the friction lining effective. Brake combinations are 
selected to operate at 100 and 150 per cent of full-load 
motor torque and a single adjustment nut sets the torque 


Li 
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for specific load conditions. Adjustment enables operation 

below maximum torque when possible to conserve brak 

linings and lengthen brake life. Brake linings are made ¢ 

high-friction material and an adjusting stud compensates 
for wear. Release handle, which is also wear indicatof 
releases brake for positioning driven machine and indicate 
when wear adjustment is necessary. Brake and motor com} 
nections are in one conduit box. Apparatus Dept., General 
Electric Co., 1 River Rd., Schenectady 5, N. Y. 





MAGNETIC STARTER USES RIGHT-ANGLE BALANCED CLAPPER 





Contact ratings are 25, 50 and 100 amp at 110, 220 and 
440-550 volts polyphase respectively for this size 4 starter. 


EDUCTION of overall size to only 11 x 10 x 7% in, 

is accomplished in this size 4 type RA magnetic starter 
by using a compact right-angle balanced clapper mechan- 
ism. Multiplying bellcrank transfers motion from vertical 
to horizontal. Four-pillar guided alignment gives straight 
line action and positive contact. Arc is extinguished by 
guiding it across and between quenching and baffle plates. 
Heat-resistant silicon chute encloses each contact which is 
shaped to form a magnetic blow-out field forcing the arc 
in the correct direction. Wiring is straight through; 
terminals and contacts are accessible from the top. Ther- 
mal-overload relays have one piece interchangeable heaters 
with current ratings from 40 to 148 amp for tripping at 
40 C. Solenoids are furnished for 120, 240, 440 and 550- 
volts 50 to 60 cycle; special coils can be supplied for other 
voltages and frequencies including d-c. Base and hood are 
molded of alkyd thermosetting plastic with high are re 
sistance. Conforms to NEMA ratings for size 4 magnetic 
starters. Arrow-Hart & Hegeman Electric Co., 103 Haw- 
thorne St., Hartford 2, Conn. 


LOW-COST HIGH-STRENGTH ZINC ALLOY CAN REPLACE BRASS 


ONTAINING 0.1 per cent beryllium and 2.5 per cent 
copper, this new zinc alloy can replace brass in many 


engineering applications with a saving of 8 to 10 cents 


per lb in metal cost. Developed by R. H. Harrington, Re- 
search Laboratory, General Electric Co. to replace 70-30 
brass in some types of lamp-bulb bases, the alloy can also 





To aid readers in placing their needs and problems before sup- 
pliers without a delay, complete mail address is given for 
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each item in this department. In writing to the manufacture, 
please mention ELECTRICAL MANUFACTURING as your source. 
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with Chicago Molded Plastics 


@ Handling charge account transactions is 
but a matter of seconds with the new 
Addressograph Credit Plate System. The 
embossed metal plate is placed in the Ad- 
dressograph Imprinter together with the 
Salesperson’ s identification key . . . the handle 
is pressed down . . . and 80% of the necessary 
sales information is printed on the ticket. 
Saves time... avoids errors... and keeps 
customers happy. 

The handle of the Imprinter is Chicago 
Molded Plastics, of course. . . smooth, pleas- 
ant to the touch, attractive, with strength 
and toughness for years of service. 


* * * * 


The Addressograph Imprinter 
handle is molded of a rich dark 
brown phenol formaldehyde ma- 
terial with a substantial metal insert 
extending about three quarters of 
the length. This would ordinarily 
present a rather difficult molding 


ES COMPRESSION, INJECTION AND PLUNGER MOLDING 
iY 
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problem but, through the applica- 
tion of Chicago Molded’s advanced 
plunger molding technique, the 
handles are economically produced 
with excellent appearance and 
strength characteristics despite rela- 
tively thick sections. 


Addressograph-Multigraph Corpor- 
ation is one of a long list of the 
biggest names in industry who, year 
after year, come to Chicago Molded 
for the best in molded plastics. And, 
why not? In our modern five acre 
plant will be found every needed 
size and type of equipment for com- 
pression, injection and plunger 
molding of all plastic materials. Our 
mold-making facilities are second to 
none. And...most important... 
our more than 30 years of experience 
covers every phase of this highly 
specialized field including the pio- 


neering of many important methods 
and techniques. 


Whatever your plastics molding 
problem may be...no matter how 
simple or how complex... you'll 
find it well worth while to discuss it 
with a Chicago Molded engineer. 
There’s no obligation. Just phone or 


CHICAGO 


MOLDED 


PRODUCTS 
CORPORATION 


1024 N. Kolmar Ave. Chicago 51, Illinois 


Representatives in 
principal industrial centers 


OF ALL PLASTIC MATERIALS 





be used in applications such as springs, contact parts, 
screwshells for fuses, lamp sockets, cable wrappings, cab- 
inets, structural parts now of brass, and connectors. Alloy 
is precipitation hardened at mill to about 90 per cent of the 
available hardness increase, and needs no further heat 
treatment. Tensile strength is 45,000 psi with the grain, 
55,000 psi across grain; yield strength, 34,500 psi with 
grain, 38,900 across grain; elongation, 20 per cent with 
grain, 15 per cent across grain. For comparison with 
aluminum, brass, copper and copper alloys, these properties 
were measured with an extension rate of 4 mil per min. 
Material is available in both sheet and strip; sheet has 20 
per cent higher strength than given above with some de- 
crease in elongation because of the cross rolling. 
Forming properties as rolled are said to be fairly good, 


LINE OF PORTABLE INSTRUMENTS WITH 2 PER CENT ACCURACY | 


ATED in the 2 per cent accuracy class, line of instru- 

ments (P-12), includes both moving-iron and perma- 
nent-magnet moving-coil mechanisms housed in compact 
molded plastics cases. Both single and multiple range models 
available; a-c voltmeters can be supplied with a push- 
button switch for changing ranges. Ammeters have full- 
scale ranges from 20 microamp to 50 amp d-c, and 5 ma to 
50 amp a-c. D-c ammeters have an internal shunt with 
a 50 mv drop at full scale current. Voltmeters have full- 
scale ranges from 10 mv to 800 volts d-c, and 1.5 to 300 
volts a-c. A-c meters are for frequencies from 20 to 135 
cps. Rectifier milliammeters have full-scale ranges from 
0.5 to 10 ma, and rectifier voltmeters have full scale ranges 
from 2 to 800 volts. Outline dimensions of d-c meters are 
3%e x 41% x 1°%e2 in.; a-c meters are 2%e¢ in. deep. D-c and 
rectifier models have a scale length of 2.4 in.; a-c models, 
2.06 in. Complete line is magnetically shielded to permit 
use of the instruments on both magnetic and non-magnetic 
surfaces, arid in close proximity to other meters, high cur- 
rent busses, magnetic field and materials. Leather cases 
and 3 or 5 ft test leads are available. Westinghouse Electric 
Corp., P.O. Box 868, Pittsburgh 30. 
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Comparison of energy product curves of Hyflux Alnico V and reg- 
ular Alnico V shows the increase in BH,,.x from 442 to 5% million. 


SERVO STEP MOTORS FOR REMOTE 


SED primarily for transmission of data from point-to- 
point, d-c step motors type 3A and 5A serve as remote 
indicators or repeaters but are not self-synchronous. Step 
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and can be increased without loss of strength by aging 1 hr 
at 200 C. Die edges should be slightly rounded and impact 
avoided in forming. For deep drawing or sharp bends, 
alloy is best formed warm between 360 and 380 F; can be 
readily rolled into tubing. Recrystallization temperature is 
above 200 C for periods of time less than 4 hr and above 
175 C for extended periods. Electrical conductivity as 
rolled is 27.7 per cent that of copper. Material can be soft 
soldered and spot welded readily; tensile strength in weld 
zone is 20,000 psi. Corrosion resistance is said to be better 
than other zinc alloys. For protection against salt spray, 
surface can be treated with any of the usual pre-finishes. 
Alloy can be bright dipped, polished or buffed to a satin 
or mirror-like surface. Illinois Zinc Co., 630 Fifth Ave., 
New York 20. 


re 


Re ee ee ae alloy of aluminum, nickel, 


cobalt, copper and iron, Hyflux Alnico V has an 
energy product (BHmax) of 5% million. Cost is the same 
as Alnico V with an energy product of 4% million. In- 
crease in energy product of Hyflux is in one preferred 
axis only. This is obtained by cooling the magnet at a 
controlled rate in a strong magnetic field from the nor- 
mallizing temperature. Magnetizing field during cooling is 
arranged to have the same configuration desired in the 
finished magnet. Because of high field strengths and tem- 
peratures required in cooling step, size and shape that can 
be produced are limited. Material is brittle and mechan- 
ically weak, and is cast to the required shape and finished 
by grinding. Required holes are made by cores when cast. 
Tensile strength is 5400 psi; transverse modulus of rupture 
is 10,000 psi; coefficient of thermal expansion per deg C 
x 10° is 11.3. When standard RMA No. 3 loudspeaker 
mignet is made of this alloy, output is 0.7 db higher than 
when magnet is made of Alnico V. The Indiana Steel 
Products Co., Valparaiso, Ind. 


INDICATORS OR REPEATERS 


motors are direct-current devices having three main fields 
and a four-pole rotor. Fields are energized from a mech- 
anical transmitter having contacts spaced 120 deg apart. 


ELECTRICAL MANUFACTURING 
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OWA TOdAY tor your free copy of the new, factual, easy-to-read Monarch folder, 
“Good news for design and product engineers.” It contains a stimulating description of how 
VELVAGLAZE, Monarch’s original casting process for producing smoother, brighter, more 
durable castings may help give you a completely new approach to better castings. 


for design 
Me te Pht ia: 


VELVAGLAZE MAKES SALES! 


See for yourself how VELVAGLAZE can eliminate 
expensive finishing costs and create greater customer- 
appeal in your parts or products. See for yourself why 
VELVAGLAZE can be the answer to your every 
aluminum casting problem. See for yourself why we 
say...“VELVAGLAZE makes sales!” 


MONARCH ALUMINUM MFG. COMPANY - Detroit Avenue at Wes? 93rd Street, Cleveland 2, Ohio 
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When d-c voltage is applied to the three fields in sequence, 
with two fields being energized when mechanical contact is 
in transition, the rotor is turned intermittently at 14 the 
speed of the transmitter. Motors are designed for contin- 













uous duty on 115 volts d-c. Type 3A has a minimum stall 
torque of 22 oz-in.; measures 3% in. long and 3 in. diam. 
and is flange mounted. Type 5A has a minimum stall torque 
of 55 oz-in., measures 6'%e6 in. long and 35% in. diam, 
and is base mounted on a bracket. Arma Corp., 254 36th 
St., Brooklyn 32, N. Y. 


HIGH VOLTAGE CONNECTORS 


Designed for use with pre-amplifiers operating at mod- 
erately high voltages or high altitudes these multi-circuit 
connectors have a molded-melamine insert body for high 
dielectric strength and arc resistance. Contacts are pre- 
cision machined and silver plated for reduced contact resist- 
ance. Connectors are keyed to provide positive polariza- 
tion. Center contact is a make-first, break-last type for the 
grounding wire. Standard AN shells and fittings. Five 
models are obtainable as complete assemblies. Model 1224M 





and Model 1224F chassis connectors are available with 
either male or female inserts in an AN-3102-20 shell. 
Model 1223M and Model 1223F cable connectors are sup- 
plied with either male or female in an AN-3106-20 shell, 
while the Model 1222 cable connector has an AN-3101-20 
shell. Special six-conductor color-coded cable has also been 
developed for use with these connectors. Three conductors 
are No. 20 tinned stranded copper with 0.030-in. vinyl insu- 
lation, 2500 volt rms, shielded outside with tinned copper 
braid. Two conductors have 0.015-in. vinyl insulation, 
1000 volts rms, no shield, and one special coaxial cable with 
Teflon dielectric, No. 34 Copperweld center conductor. 
Entire cable is double-shielded and jacketed with 0.060-in. 
neoprene. Funginert materials are used throughout. Out- 
side diameter of the cable is approximately % in. Atomic 


Instrument Co., 160 Charles St., Boston, Mass. 


ENGLISH POLARIZED RELAYS 
Carpenter polarized relays made by Telephone Manufac- 
turing Co., Ltd., London, England, repeat weak signal 
impulses of varying time duration with accuracy. Three 
types, 3, 4 and 5, are available: type 3 has maximum speed, 
contact pressure, and sensitivity. Originally designed as a 
high-speed SPDT telegraph relay, it can also be used for 
direct operation from photocells, thermocouples and elec- 
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tron-tube circuits. 
50 cycles. Weight is 22 oz, size is 2.4 x 1.3 x 4.7 in. Type 
4 is similar to type 3 but has longer contact travel, medium 


Minimum power is % ampere-turn at 


speed and sensitivity. Designed as telephone impulsing 
relay, it has also been used in a-f teleprinter systems. Ob- 
tainable in a DPDT version with self-synchronizing con- 
tacts. Minimum power is 4 ampere-turns at 50 cycles for 








(0.004-in. contact gap. Weight is 11.8 0z, size is 3%46 x 2 16 
x 1 in. Type 5 (shown) is a miniature relay developed 
for military and aircraft field, measures only 246 x 1%6 
x % in. Operating temperature range is from —50 C to 
65 C. Minimum power is 2.5 ampere-turns at 50 cycles for 
0.002-in. contact gap. All relays have palladium-copper 
contacts rated at either 10 watts, 1 amp or 200 volts max 
non-inductive. Life on all relays is 1,000,000 operations 
before maintenance is necessary. Maximum winding on 
all types is approximately 20,000 turns. C. P. Clare & Co., 
4719 W. Sunnyside Ave., Chicago 30. 


SINGLE-COATED REFRIGERATION CORD 


Vinyl-coated refrigeration cord is UL approved for ap- 
plications such as electric household refrigerators, small 
frozen food cabinets, freezers and other refrigeration assem- 
blies where type S and SJ cords have been accepted. Wire 
consists of two No. 16 or 18 stranded conductors laid par- 
allel and covered with a vinyl thermoplastic to provide both 
insulation and jacket. Insulation thickness is %4 in. and 
nominal spacing between conductors is %4 in. Cord is rated 
at 300 volts with max operating temperature of 60 C. Pro- 
duced in all colors. Polarity designation, copper stranding 
and insulation thickness is essentially the same as general 
line of POSJ type cord. Hatfield Wire & Cable Co., Hill- 
side and Long Aves., Hillside, N. J. 


SOLENOID-OPERATED MERCURY SWITCH 


Magnetically operated mercury switch, 1-1KR1, used 
principally for carrier-current control of hot-water heaters 
is also applicable to other commercial applications such as 





remote control devices and vending machines; operates 
from carrier current or small magnetic field. Contact 1s 
made by a lead attached to a small magnetic flag. Mag- 
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RCA Multiplier 


Tube No. 


CHARACTERISTICS OF RCA MULTIPLIER PHOTOTUBES 
Maximum Response 


Wave Length Sensitivity 
Angstroms 


Spectral 
Response 


The Fountainhead of Modern Tube Development is RCA 


Phototubes... 








Equivalent Noise 


vA/uw Input—Lumens 








for low-level detection and measurement 


The extraordinarily high values of ampli- 
fication obtainable from RCA Multiplier 
Phototubes make them particularly ap- 
plicable to the detection and measurement 
of low levels of illumination. Coupled 
with suitable phosphors, these tubes may 
also be used for detecting and measuring 
nuclear particle radiation. The secondary- 
emission multiplier stages employed in 
these tubes make possible improved 
signal-to-noise ratio at very low illumi- 
nation levels. 


RCA-5819 with its head-on photo- 
cathode of large diameter may be used in 
scintillation counters for the detection 
and measurement of nuclear particle radi- 
ation, and in other applications involving 
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low-level, large-area light sources. 


RCA-931-A is the preferred type for 
high-volume, low-cost applications. 


RCA-1P21 now has a sixfold improve- 
ment in noise input. It is especially desir- 
able for photo-electric spectrometers, 
astronomical telescopes, and scintillation 
counters using collimated light beams. 


RCA-1P22 is especially useful in color- 
imetry and spectroscopy requiring the 
advantages of a panchromatic surface. 


RCA-1P28 is intended for specialized 
industrial and scientific applications such 
as spectrophotometry, where the meas- 
urement of low levels of ultraviolet radia- 
tion is involved. Its envelope of special 


glass permits transmission of ultraviolet 
radiation down to a wavelength of 2000 
Angstroms. 


RCA Application Engineers are ready 
to assist you in the adaptation of these or 
any other RCA tube types to commercial 
electronic equipment. For further infor- 
mation write RCA, Commercial Engi- 
neering, Section G41R, Harrison, N. J. 





The world’s most modern tube plant... 
RCA, LANCASTER, PA. 


RADIO CORPORATION of AMERICA 


ELECTRON TUBES 







HARRISON, NH. J. 
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netic field from a permanent magnet or solenoid attracts 
the flag and causes it to enter mercury pool. Switches are 
enclosed in glass and hydrogen-filled to quench arc and 
dissipate heat. May be used in dust- or moisture-laden 
atmospheres or under oil without special provisions. Switch 
is rated at 125 to 250 volts a-c or d-c, for 0.3 to 0.15 amp 
on a-c and 0.15 to 0.08 amp on d-c non-inductive load; 
will start 1/60 hp 60-cycle repulsion-induction motor. Con- 
tacts are SPST, NO or NC. Magnetic force required is 
200 gauss. Temperature limits are from —40 to 150 F. 
General Electric Co., Electronics Park, Syracuse, N. Y. 


AUTOMATIC CENTRIFUGAL CLUTCHES 


Supplied in two types, Type R using steel wedges and 
Type C using liquid mercury. In Type R clutch cen- 
trifugal force drives wedges out radially. Shape of the 
wedge and back plate causes an axial force against pressure 
plate and friction segments. Retaining garter spring re- 
turns wedges to disengage position when speed is reduced; 


[sp 
Pea H 


release spring around shaft then releases the pressure plate. 
Mercury contained in chamber L of type C clutch (shown) 
is used as the actuating medium. Centrifugal force moves 
mercury up into column M forcing friction segments F 
against flange of H to drive pulley on bearings J. Time 
required to move mercury into column provides time delay 
before any load is applied. Clutches are supplied in ratings 
from % to 15 hp at speeds of 1800, 1500 and 1200 rpm. 
Dimensions of %-hp pulley for 1800 rpm is 4%e6-in. diam x 
2%e-in. Pulleys with 1 to 3 grooves for A or AB section 
belts available. Mercury Clutch Div., Automatic Steel 
Products, Inc., 1201 Camden Ave., Canton 6, Ohio. 


INTEGRAL HP MAGNETIC STARTERS 


Line of magnetic starters in sizes up to 5 hp 220 volts 
a-c or 7% hp 440-550 volts a-c, is furnished with or with- 
out push-buttons or selector switch. Starters provide start- 
stop control and thermal overload for single and polyphase 


squirrel-cage motors and primary control of wound-rotor 
motors with secondary controls. Dual voltage coils are 
provided to eliminate the need for stocking extra coils for 
changing voltage. Also provides for matching coils to dual 
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voltage motors. Coils are available for 60, 50 and 25 
cycles in all standard voltages. Terminal board and cross- 
arm are molded alkyd. Movable contact bridges are phos- 
nic-bronze and slide on stainless steel guides. Silver con- 
tacts are mounted on stainless steel springs. Thermal over- 
load relay is solder-pot type having interchangeable heaters 
with current ratings from 0.33 to 40.0 amps. Solenoid is 
cradled in soft rubber to eliminate hum and chatter. Auxil- 
iary switches available for additional control or power 
circuits. Rating is % hp 3 phase, % hp single phase, 110 
to 550 volts a-c. Open type starters or general purpose, 
weatherproof, watertight and dust-tight enclosures avail- 
able. Overall dimensions of starter are 8% x 6 x 4% in. 
Furnas Electric Co., 300 McKee St., Batavia, II. 


INTERVAL TIMER 


Improved 8006 series in- 
terval timer is available 
with dial and knob for 
standard intervals of 1, 15. 
60 and 180 min; special in- 
tervals from 5 min to 60 
days. Timer is UL approved 
for operation at 28 amp 250 
volts and 1 hp 250 volts a-c. 
Special models have two 
switches for applications 
where separate circuits are 
required. Hold feature is 
available for battery charg- 
er use. Unit has a snap-action switch for quick, positive 
contact break. Motor is totally enclosed but dust cover of 
timer is removable. Knob can be set in either direction at 
start or when operating. Timer can be mounted and oper- 
ated in any position. Haydon Manufacturing Co., Inc., 
2500 Elm St., Torrington, Conn. 


FINNED ELECTRIC STRIP HEATERS 


Sheath of these strip heaters is one-piece rectangular 
section in intimate contact with fins. For applications 
where sheath temperature will not exceed 750 F such as 
forced air electric ovens and space heaters. Sheath and 


fins are rust-resistant steel. Resistance coil is _nickel- 
chromium wire insulated from the sheath wall with a re- 
fractory. Terminal screws are stainless steel. Heaters are 
supplied in 15 stock lengths for both 115 and 230-volt 
service. Ratings range from 500 watts (10%-in. overall 
length, 7-in. finned length) to 3250 watts (41%4-in. overall 
length, 39-in. finned length). Vulcan Electric Co., 88 
Holten St., Danvers, Mass. 


STAINLESS STEEL POWDERS 


Pressing characteristics of stainless steel powders are said 
to be good and can be handled in conventional dies without 
excessive pressures to form intricate shapes. Green strength 
of molded parts approaches that of iron and sintering oper- 
ations are identical to those employed for conventional 
powders of this type. Grade 140 contains 14 per cent 
chromium and 0.02 per cent carbon which corresponds 
closely to type 430 stainless. Grade 188 contains 17 to 18 
per cent chromium, 8 to 9 per cent nickel and 0.04 per cent 
carbon which closely corresponds to type 302. Grade 188 
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SHORT. SHORT STORY: 


{ Latch assembly on deep freeze cabinet 
was made of steel. 


Parts rusted—plating peeled — owners 
complained. 


tomer 30¢ a set. 


Better product—no complaints—every- 
body happy. 


3 “Covert” switched to brass—saved cus- 


T’S AS SIMPLE AS THAT. Cost of the brass 

(weighing less than a pound in the finished 
parts) was higher. Fabricating cost and proce- 
dure were exactly the same. However, the cost 
of buffing the 70-odd square inches of exposed 
area, before plating, was cut in half and this, 
plus the elimination of rejected parts, effected a 
net saving of 30¢ per set over the extra cost of 
the metal. 

This happened to the Covert Manufacturing 
Co., Troy, New York. It could happen to you. 
We'll be glad to talk it over.... Address The 
American Brass Company, Waterbury 20, 
Connecticut; in Canada, New Toronto, Ont. 


ANACONDA 


the name to remember in COPPER, BRASS & BRONZE 


#5. Chromium plating on brass is brighter . . . less costly . . . longer-lasting 


Brass parts used in the chromium 
plated deep freeze latch assembly 
illustrated at top of page. Handle 
is 12” long overall and is formed 
from brass tube %4” O.D. x .035” 
wall. Hood .049” gage and latch 
.087” gage are formed from brass 
strip. Rollers are turned from 12” 
diameter brass rod. "soe? 











DO YOU KNOW? 


—that a PILOT LIGHT 
CAN IMPROVE YOUR PRODUCT 


. « -add attraction—safety—service ? 


— what lamp to use 
— how fo use it 

— what it will do 
— what it will cost 


THIS MAY BE THE ONE 
Designed for low cost NE-51 Neon 
@ Built-in Resistor @ Patented 
@ U/L Listed © Rugged 


Catalogue Number 521308 — 997 
for 110 or 220 volts. 


SAMPLES 
for design purpose 
NO CHARGE 


N E W: | HANDBOOK OF PILOT LIGHTS.” 


Write us on your design problems. 


Foremost Manufacturer of Pilot Lights 


The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N, Y. 


ELECTRICAL PORCELAIN 
BUILT TO YOUR DRAWINGS 
AND SPECIFICATIONS 


Send Us Your Inquiries 


AKRON PORCELAIN CO. | 


2725 CORY AVENUE 


AKRON 14, OHIO OO ™ 








is magnetic and parts made from this powder are com- 
pletely austenitic after sintering. Ultimate strength of each 
grade ranges from 25,000 to 40,000 psi depending upon 
time of sintering and pressure used; elongation is about 7 
per cent. American Electro Metal Corp., 320 Yonkers 
Ave., Yonkers 2, N. Y. 


PUSHBUTTON RANGE SWITCH 


Compact pushbutton range switch will connect any 
heating circuit without going through unwanted positions, 
Switch is small enough to fit any standard backsplash panel 
and can be mounted horizontally or vertically. Included 
in the line are 8-position 7-heat, and 6-position 5-heat 


switches, both rated for 15 amp at 125 to 250 volts a-e, 
Also available is a four- or five-position selector switch 
with three double-pole and one single-pole circuits; de- 
signed for operation from timer circuits; rated at 65 amp. 
All switches UL approved. General Electric Co., Construe- 
tion Materials Dept., Bridgeport 2, Conn. 


SNAP-IN WIRING DEVICES 


Redesigned line of Diamond H_ snap-in electrical con- 
trols and devices have wider face areas with wider flanges 
that eliminate the need for close finishing around *%2 x 
1%2-in. mounting holes particularly on _ porcelainized 
panels. Included in line are toggle switches, pilot lights, 
convenience outlets and interconnecting load plug. In tog- 


gle switches, contacts are held together with spring pres- 
sure. Switch ratings are 15 and 20 amp 125 volts, and 10 
amp 250 volts a-c. Pilots have larger faceted lenses and 
are rated at 115 or 250 volts. All units available in black, 
white, brown or special colors. Applications include hot 
plates, ranges, rangettes, coffee makers, fan heaters and 
similar products. The Hart Manufacturing Co., 110 
Bartholomew Ave., Hartford 1, Conn. 


FLEXIBLE INSULATING VARNISH 


Clear, oil-modified phenolic-resin varnish No. 123 1s 
compounded to remain flexible after baking. Applicable to 
high voltage coils, radio and TV transformers, oil-cooled 
transformers, motor armatures and stators, relay coils, 
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The base illustrated at the right is 74” long, 

he hood is 74” 
long, 7%" wide and 19/6” deep... proof that 
Plaskon Alkyd’s high dimensional stability 
makes it readily adaptable to large, solid pieces. 


Plastic magic became a reality with the birth 

of Plaskon Alkyd. It has established a new high 

for plastics in both electrical and physical properties. 
This fact was dramatically proved again by The Arrow- 
Hart and Hegeman Electric Company when recently they 
redesigned their line of magnetic starters. 


Among the many tests conducted by Arrow-Hart engi- 
neers to find a suitable plastic material for the bases and 
hoods of these new starters was the test for arc resis- 
tance. Only Plaskon Alkyd passed the grueling current 
tests that the plastic materials were subjected to. In fact, 
after withstanding twice the current of the next best 
plastic material, the starter made with Plaskon Alkyd 
still operated satisfactorily. 


eee 


The magnetic starters are molded and 
manufactured by the Arrow-Hart and 
Hegeman Electric Company, Hartford, Conn. 


Plaskon Alkyd is a new thermosetting plastic developed and 
manufactured exclusively by Plaskon. In addition to its higher 
arc resistance ... it has greater dimensional stability than any 
other plastic material commonly used as an electrical insulator, 
combined with resistance to high temperatures, up to 400 F. 
under continuous exposure... It has higher resistance to water 
and it is unaffected by organic solvents, fats, oils and dilute acids. 


An experienced Plaskon field man will be glad to discuss the 
many advantages of Plaskon Alkyd with you or your molder. 
Just let us know when he can call. 


PLASKON DIVISION « LIBBEY - OWENS -FORD GLASS COMPANY 
2137 Sylvan Ave.,Tolede 6, Ohio © in Canada: Canadian Industries, Ltd., Montreal, P. @. 


Branch Offices: Boston, Chicago, Los Angeles, New York, 
Rochester, San Francisco 


Manufacturers of Molding Compounds, 
Resin Glues, Coating Resins 








random coils and deep windings. Other characteristics in- 
clude good bonding and penetration along with good re- 
sistance to moisture, transformer oils and mineral oils, 
Stable in impregnating tanks and storage. Dielectric 
| strength is 1700 to 1900 volts per mil. Baking recom- 
| mended for following cycles: 2 to 4 hr at 275 F, 4 to 6 hr 
| 
















STEEL 


Every Kind 
Quick Delivery 


NEARBY STOCKS INCLUDE: 
BARS—carbon & alloy, hot TUBING—seamless & welded, 
rolled & cold finished mechanical & boiler tubes 


STRUCTURALS—channels, STAINLESS—Allegheny sheets, 

angles, beams, etc. plates, bars, tubing, etc. 
PLATES—U, M. & sheared, REINFORCING bors & access. 
inland 4-Way Floor Plate BABBITT beoring mete! 


SHEETS—hot & cold rolled, MACHINERY & TOOLS for met- 
many types & coatings al fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, 
Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, 
Chicago, Milwaukee, St. Lovis, Les Angeles, Sen Francisco 






at 250 F, and 6 to 8 hr at 220 F. Irvington Varnish & 
Insulator Co., 6 Argyle Terrace, Irvington 11, N. J. 









AUTOMATIC PROCESS TIMER 


Four different load circuit combinations are provided by 
| this Cycl-Flex timer designed with auxiliary contacts oper- 
| ated by a clutch solenoid. Toothed clutch operated by a 
| clapper type solenoid provides timing and resetting. Either 
a momentary or maintained contact pilot switch can be 
used to start timer. Applicable for control of equipment 
such as electronic heaters, molding machines, photographic 












































printers and chemical processing machinery. Time scale is 
9-in. long. Dial and pointers are sealed making them oil 
proof. Internal mechanism uses stainless steel shafts with 
hobbed brass gears. Completely enclosed in a molded hous- 
ing which mounts in a 3% in. diam hole. Timer is rated 
at 10 amp 110 volt. Timers available for operation from 
110 or 220 volts 25, 50 or 60 cycle. Time scale ranges 

| obtainable from 0-30 sec to 0-10 hr. Eagle Signal Corp. 

| Moline, Ill. 








Which job 
would you like 
to improve? 


Listed below are some jobs dis- 
cussed in Oakite’s new 44-page 
illustrated booklet on Metal Cleaning. 


Let us help you do them with better ; . 
results, greater economy. eS SE | other for counting turns up to ten. Incremental dial has 
as SE 


ee es eS SS ads : 
OAKITE PRODUCTS, INC., 18H Thames St., ait lo 
Tell me (without obligation — — a 
thods and materials for the follows g | 
% () Paint stripping o 
[] Machine cleaning nent cleaning 
‘2 Electrocleaning = et 


[] Pickling t prevention 
[] Pre-paint treatment [1] — ‘booklet “Some good 







TEN-TURN COUNTING DIAL 


Primarily for use with ten-turn precision potentiometers, 
Microdial is applicable to any multi-turn device of ten 

| turns or less. Composed of two concentrically mounted 
| dials: one for counting increments of each turn and the 















C1) Tank cleaning 


Metal C 


| 
Send me a FREE copy of your att | 
things to know about | 
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POET OT, Saas 100 equal divisions and is attached rigidly to the shaft 
Ess Le See em al a q ie p : F g y 
i tr | with no backlash. Position is indicated to an accuracy of 


- : 1 part in 1000. Rotation is continuous in either direction. 
Technical Service Representatives in Principal Cities of U.S. & Canada 


Turn-counting dial speeds up as the incremental dial 
OAKITE 22222 
MATERIALS + METHODS - SERVICE 


passes from one turn to next and eliminates confusion in 
readings close to integral turns. Dial also distinguishes 
140 
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ideal for 


compressors’ 


(and other hard-to-start applications) 
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Three performance characteristics make the Hoover Motor— 
either single-phase, capacitor-start or polyphase type—ideal for 


your hard-to-start, continuous-duty application: 


@ High starting torque—400% in fractional H.P. units, 


300% in integral H.P. units. 


®@ High running torque—300% in fractional H.P. units, 


250% in integral H.P. units. 


@ Full load speed maintained to within 25 R.P.M. of 


rated value at 125% load. 


For long, trouble-free service on the toughest job, specify “Hoover” — 
superior products of Kingston-Conley “know-how” and Hoover's 40 


years of making fine electrical products. 


Hoover's split-phase motors are equally desirable for easy-to-start, 
quick-to-accelerate applications. Mestvuss starting torques, bigh 
overload capacities. Available in V4 or Vs H.P., with either sleeve or 
ball bearings, rigid or resilient mounts. 


THE HOOVER COMPANY 
North Canton, Ohio 


Kingston-Conley Division 
72 Brook Ave., North Plainfield, N. J. y 
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Ask any production-minded engineer about the 
quality of dependable Dano coils and the answer 
will be one word — “unsurpassed.” Because 
whether your requirements call for untreated coil 
windings or specially treated vacuum impregnated 
coils with wax or varnish, Dano is geared to serve 
your needs with coils that assure you of perfect, 
trouble-free performance. 


And every Dano coil is expertly made to your 
exact specifications. 


So let’s talk quotations! Send us samples or speci- 
fications with quantity requirements for our rec- 
ommendations without obligation. 


Form Wound 
Paper Section 
Acetate Bobbin 
Molded Coils 


@ Bakelite Bobbin 

e Cotton Interweave 

® Coils for High Temper- 
ature Applications 


ALSO, TRANSFORMERS MADE TO ORDER 


‘| THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 


between tenth turn and zero point. Readings are made 
from the larger dial. Locking screw permits dial to be 
quickly locked or unlocked at any setting. Unit is 134 in, 
diam. Gibbs Div., The George W. Borg Corp., 814 Mich- 
igan, Delevan, Wis. 


TUBE CAP CONNECTORS 


For high voltage applications, tube cap connectors (types 
90 ISL and 91 ISL) are completely covered with polyethy- 
lene to provide both insulation and strain relief. Grid cap 


is made of plated phosphor bronze rounded to eliminate 
corona effects. Type 90 ISL fits standard %-in. diam tube 
top and 91 ISL fits standard receiving tubes with 7%4-in. 
diam top. Alden Products Co., 117 N. Main St., Brockton 
64, Mass. 


SPLASHPROOF MOTORS 
Squirrel-cage type CSP induction motors are designed 
for constant speed applications both indoors and outdoors. 
Motors are fully protected from dripping or splashing 
liquids by solid rolled-steel frames and baffles in the end 
brackets. Prelubricated bearings require no lubrication for 
the life of the bearing. Typical applications of these motors 


include food-processing, chemical, laundry and _ refining 
machinery where splashing liquids are frequently encoun- 
tered. Ratings range from 7% to 100 hp. Motors wound 
for 208, 220, 440, 550, 2300-volt, 60, 50, 25-cycle operation. 
Enclosed in frames 364 through 445 having NEMA stand- 
ard dimensions. Westinghouse Electric Corp., Box 868, 


Pittsburgh 30. 


ROSIN-CORE SOLDER 


Fluted core of star-shaped section contains rosin flux in 
this Superspeed White Flash solder for electronic and gen- 
eral electrical work. Points of star are close to outside 
periphery of the solder thereby balancing the difference in 
the time factor of thermal conductivity of the solder metal 
relative to that of the rosin. According to manufacturer 
this saves time since this shape promotes rapid collapse of 
the solder and simultaneous flow of rosin flux. Solders are 
available having tin-lead ratios from 20/80 to 70/30 with 
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a product of imagination >>. 





... With an ideal combination of electrical and mechanical properties 


By working alongside folks like yourself—at design desks, workbenches, and in 
laboratories—we've acquired a good idea of the time, care, and imagination 
you pour into the engineering and production of your products. The thick- 
skinned insulation tube for an expulsion fuse shown here is a good example. 
The manufacturer wanted moisture resistance, high strength, weather resistance 
plus excellent arc resistance—all wrapped up in a material that was easy to 
machine. Working with him, and using a little imagination, C-D engineers came 
up with two different plastics: Laminated Dilecto Tubing for the wall, and 
Vulcanized Fibre for the core. 

It's another example of how you, too, can depend upon C-D to engineer 
the right laminated plastic for your needs. For C-D has no “axe to grind.” We 
can recommend from five basic plastics subdivided into a remarkably wide 
range of grades and combinations of grades to supply almost any combination 

, of mechanical, electrical, and chemical characteristics. For this kind of help 
and imagination, call your nearest C-D office, any time. 


CELORON (Molded High-Strength Plastic) 
tucind bette, Dp MICABOND (Bonded Mica Splittings) 
VAs, ator” i a od, DIAMOND FIBRE (Vulcanized Fibre) 
“"f Dartn in ¥ Cf g VULCOID (Resin Impregnated Fibre) 
DILECTO (Laminated Thermosetting Plastic) 
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BRANCH OFFICES: NEW YORK 17 ° CLEVELAND 14 e CHICAGO 11 e SPARTANBURG, S.C. e SALES OFFICES IN PRINCIPAL CITIES. 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 e IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 
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Established 1895 .. Manufacturers of Laminated Plastics since 191I—NEWARK 1 + DELAWARE 
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rf MICA PLATE 
for DOMESTIC ELECTRIC APPLIANCES 


e A composite, Inorganic-bonded highly-integrated mica insulat- 
ing materia! built-up from mica splittings, and approximating 
raw mica in all physical properties. 

Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dielectric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without change. 
Does not react chemically with resistor materials. 
Unaffected by oils or organic solvents. 

Available in large sheets or full-size punchings. 

Can be stamped cleanly to specified design. 

Engineering service available to help solve your insulating 
problems. Test samples and complete information on request. 


NEW ENGLAND MICA COMPANY 
Incorporated 
30 WOERD AVE.. WALTHAM, MASSACHUSETTS 
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TRACING CLOTH FOR HARD PENCILS 





























@ Imperial Pencil Tracing Cloth has 
the same superbly uniform cloth 
foundation and transparency as the 
world famous Imperial Tracing 
Cloth. But it is distinguished by its 
special dull drawing surface, on 
which hard pencils can be used, 
giving clean, sharp, opaque, non- 
smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting 
prints of the finest lines. It resists 
the effects of time and wear, and 
does not become brittle or opaque. 

Imperial Pencil Tracing Cloth is 
right for ink drawings as well. 







































SOLD BY LEADING STATIONERY AND DRAWIN 






melting points from 536 to 378 F respectively. Diameter of 
the solders range from 0.128 to 0.028 in. Made by H. J. 
Enthoven & Sons Ltd., 230 Thornton Rd., West Croydon, 
Surrey, London, England; U. S. Representative, Maurice 
H. Esser, Dept. B, 113 N. Water St., Rochester 4, N. Y. 


PRECISION POTENTIOMETERS 


Ganging can be easily changed on these type RVC2 pre- 
cision potentiometers designed with nesting bases held to- 
gether in gangs by clamp rings which, when loosened, 
permit bases to be rotated for accurate phasing. Crank arm 








which transmits shaft rotation is spring-loaded to eliminate 
back lash at point of contact between crank arm and drive 
pin. Available in standard range of resistance values with 


linear or non-linear windings. Technology Instrument 
Corp., 1056 Main St., Waltham 54, Mass. 


FHP SPEED REDUCER 


Double-reduction worm-gear speed reducer, Type DBRA, 
is for transmission of 1/20 to 4% hp loads; stocked in 24 
different right-angle drive assemblies. Totally enclosed in 
a single-piece compact housing, line of reducers includes 


al 


ratios from 25:1 to 1764:1. Maximum output torque rat- 
ings range from 154 to 101 Ib-in. Maximum overhung load 
on input shaft is 90 lb; on output shaft, 120 lb. Thrust 
load on slow speed shaft in down position is 216 lb. max. 
Winfield H. Smith Corp., Springville, Erie County, N. Y. 


PHENOLIC MOLDING COMPOUNDS 


Two new fabric-filled and one wood-flour-filled phenolic 
molding compounds all have good impact strength. Fabric- 
filled materials, 13537 Natural and 14482 Black have two- 
step resins with improved flow and finish; are less critical 
when electronically heated. Impact strength of 13537 is 
1.4 lb-ft per in. on Izod scale while impact strength of 
14482 is 2.2 lb-ft per in. Both materials have essentially 
the same molding properties. Wood-flour-filled nitrile- 
bearing phenolic, 14658 Black, has moldability of general 
purpose materials but possesses improved impact strength 
and shock resistance because of the nitrile rubber content. 
Modulus of elasticity is 0.6 x 10° psi in tension which 
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CLEVELAND 


COSMALITE* AND CLEVELITE* 
LAMINATED PHENOLIC TUBES 


EXCELLENT FOR... . . . possess outstanding advantages for quality 
Motors Relays performance at low cost. 
Fans Transformers They are made to meet the most exacting specifi- 


cations as to their physical and electrical proper- 
ties, for wide uses in electrical equipment. 


Switches Bobbins Available 


Transmitters Controls 


in diameters, wall thicknesses and 
Telephone Equipment lengths desired. They are accepted as the standard 
in the Radio and Television Industries. 


* For the best. .““Call Cleveland.” Samples on request. 


UeCLEVELAND CONTAINER GP 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 
PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N.Y., Jamesburg,N.J. [°S 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 





Ask about the many advantages of 


these spirally wound, paper-base 











phenolic tubes in various types for 
special purposes. 


REPRESENTATIVES 
NEW YORK AREA RT. MURRAY, 614 CENTRAL AVE,, EAST ORANGE, N. J. 


NEW ENGLAND R. S. PETTIGREW & CO., 968 FARMINGTON AVE. 
WEST HARTFORD, CONN. 


* Trade Marks CANADA WM. T. BARRON, EIGHTH LINE, RR #1, OAKVILLE, ONTARIO 
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Wind Coils 
FASTER 


Toroidal or Sector 


WITH THE 


NEW 
Micatil 
Toroidal 
Coil 
Winder 


MODEL RW WITH COIL 
SUPPORT FOR CON- 
TINUOUS WINDING 


This machine, fitted with Coil Supports, automatically winds toroidal 
coils continuously around 360° or sector coils up to 270°... Winds 
in either direction . . . Permits stepless adjustments of feeds and 
shuttle speeds during operation. 


SPECIFICATIONS 


Dimension limits 
q x T i 
ict tiie oat. Type RW-1 Type RW-11 ype RW-111 


| 34%” 6” 8” 
RD gi i sing pnieinn de 1%” 1%” 2%” 


Min. 1.D. ... 
Max. Hgt... 
Min. 1.D.... 
Max. Hgt. .. 


Wire sizes: 
Single wire 


Double or stranded wire, max. 


| Circular 
| Section Coils 


| Rectangular 
| Section Coils 


Max. shuttle speed: 


While winding 
While storing 


Shuttle capacity: 


Copper wire 


Ae" 15/6” 1%” 
a _ 42” 
%” "He" | 1” | 1” | 1H6” 1%” = 
%,” WA" |2" | WW" 2 ~ 


23-38 AWG | 18-32 AWG | 10-28 AWG 


2x26 AWG) 2x23-AWG| 2x18 AWG 


200 RPM | 
400 RPM | 


200 RPM 
400 RPM 


150 RPM 
300 RPM 


6% oz. 4, Ibs. 


Investigate the many advantages of these moderately 
priced Toroidal Winders. Send today, for Bulletin M-3247-A. 


There’s a Micafil Winder for ANY Coil Winding Application 


COSA 


146 


NATIONAL REPRESENTATIVES 


CORPORATION 


405 Lexington Ave., New York 17 


allows it to be molded in thin sections around metal inserts. 
Durez Plastics & Chemicals, Inc., Walck Rd., North 
Tonawanda, N. Y. 


RIGHT-ANGLE GEARMOTORS 


Line of gearmotors with right-angle shafts have ratings 
from % to 5 hp, ratios from 5%:1 to 100:1, and output 
speeds from 17.5 to 302 rpm. Heavy-duty single- and 
three-phase motors with dripproof, totally enclosed, or fan- 
cooled enclosures are available. Brakes optional. Gears are 


nickel-bronze enclosed in a semi-steel case. Worms are 
integral with shaft; hardened and grourd. Ball bearings 
with neoprene seals are used. Unit can be mounted in any 
position. Abart Gear & Machine Co., 4828-36 W. 16th St., 
Chicago 50. 


HAMMER-DRIVEN BLIND RIVET 

Drive-pin blind rivet is an assembly of two parts: a 
hollow rivet member tapered inside toward the bottom, 
and a serrated drive pin. End of hollow rivet shank is 
split longitudinally by two right-angle cuts. Hammer blow 
causes pin to contact tapered section of rivet hole. Sur- 
rounding section of rivet shank is expanded into the hole 
and then the four sections formed by the cuts at free end 


are expanded to form a blind head on reverse side of joint. 
When pin is driven, rivet forces two sheets together and 
blind head makes a permanent joint. Rivets are available 
in either steel or aluminum, both with steel pins. Standard 
rivets have brazier heads but 100 deg countersunk head 
can be obtained on a special order. Grip-length tolerance 
is % in. Rivet OD ranges from “46 to % in. for material 
thicknesses from 1%e6 to 1%6 in. Cherry Rivet Co., 231 
Winston St., Los Angeles 13. 


NEON PILOT LIGHT 


Completely enclosed in a plastics case, Omni-Glow neon 
pilot lamp is applicable to switchboards, instruments and 
indicating devices. Lamp mounts in a %-in. hole. Max- 
imum diameter of unit at the face is 4 in. enabling mount- 
ings as close as 146 in. on centers. Extension behind panel 
is 1% in. Standard coloring is red and other colors suit- 
able for neon illumination are available. May be con- 
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When you think 
of Electric Heat, 


think of | 
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Honestly now . . . what qualities are most 
important to you in selecting electrical resist- 
ance elements for your cooking and heating 
appliances? Performance of course. Long life, 
dependable performance. Good material of 
uniform resistance that will build and maintain 
the good reputation of your finished products. 
And, too, if you make your own heating units, 
the workability of the wire itself is a mighty 
important factor. It should be free of slivers, 
nice to handle . . . uniformly annealed, and 
tempered to suit your particular production 
operations. You'll want it to stretch evenly in 
coiled form. And you probably want a bright, 
shiny wire. A wire that’s smooth and round 
from end to end. Carefully spooled wire that’s 
properly packaged and labelled to avoid mis- 





NEW YORK oT 











Our Catalog M-1 contains useful technical information and helpful application data... want a copy? 


HOSKINS MANUFACTURING COMPANY 


4445 LAWTON AVE, e DETROIT 8 MICHIGAN 


CLEVELAND * 


West Coast Representatives in Seattle, San Francisco, Los Angeles 
In Canada: Walker Metal Products, Ltd., Walkerville, Ontario 
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takes in handling. Then there’s delivery and 
service to be considered. These are important 
... very important. Because, regardless of what you 
make, prompt, dependable supply of materials 
and helpful qualified field service are two key 
prerequisites to smoothly flowing production. 


Over the past 42 years, we at Hoskins have had 
lots of experience in supplying a// the things 
you need and want in heating element wire. 
More so than any other manufacturer in the 
industry. And we sincerely believe you'll find no 
greater all-around satisfaction than that which 
comes from specifying . .. HOSKINS CHRO- 
MEL Resistance Alloy. Your nearest Hoskins 
representative can back this belief with good 
technical facts ... why not get in touch with 
him today? 





CHICAGO 
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HOOVER BALL BEARINGS 


exclusive 


The photographs reproduced above are magnified 
one hundred times so you can see the difference be- 
tween ground, polished and honed raceways. The 
process and the special machines for the honing 
operation are exclusive, patented, Hoover develop- 
ments. Honing by Hoover goes far beyond grind- 
ing and polishing to achieve a surface that assures 
amazing quietness plus 90 per cent longer bearing 
life. . . 30 per cent greater load capacity. That's 
why Hoover Ball Bearings are the choice of dis- 
tinguished American manufacturers of fine ma- 
chines and equipment. 


The Hoover Engineering Manual will be mailed 
free to engineering and purchasing executives re- 
questing a copy on their business letterhead. 


THE ARISTOCRAT 








nected to any 75 to 150 volt a-c or d-c source; special 
resistance for other voltages. Temporary overloads will 
not burn it out. Minimum life is 10,000 hr. Special nylon 
housing available for high temperature service. Lamp is 
equipped with 4-in. tinned leads. Industrial Devices, Inc., 
Edgewater, N. J. 


MECHANICAL LATCHING RELAY 


Midget relay No. 9061 with a mechanical latch is for ap- 
plications where coils are to be energized momentarily. 
Upon energizing the latching coil, mechanical latch is re- 
leased allowing armature to open. Relay has DPDT con- 


tacts 4.6 in. diam rated at 8 amp 115 volts a-c or 10 amp 
24 volts d-c noninductive. Coils available for any voltage 
from 6 to 115 volts 50 to 60 cycles and 2 to 32 volts d-c. 
Mounted on a phenolic base measuring 17% x 33 x 13% in. 
Leach Relay Co., 5915 Avalon Blvd., Los Angeles 3. 


A-C TIMING MOTORS 


Line of standardized synchronous hysteresis timing 
motors, series A-10300, has shaded-pole starting. At 115 
volts and 1 rpm, motors have starting torque of 7.5 oz-in. 
and running torque of 17.3 oz-in. Synchronous speed is 
maintained with line variations up to 25 per cent. Bearings 
are lubricated from separate reservoir sealed between bear- 
ings. Gear trains have nylon first gear and others are 
brass; rated for continuous loading of 5 oz-in. with max 


static load of 20 oz-in. Motors are available for 125 volts, 
25, 50 and 60 cycles and 250 volts 50 and 60 cycles, with 
four output speeds from 1 to 1/60 rpm. Clutch can be pro- 
vided having a slipping torque of 9 oz-in. All types can be 
supplied with either direction of rotation. Measures 2°%4 x 
2% x 1%e in. A. W. Haydon Co., 232 N. Elm St., Water- 
bury 20, Conn. 


HIGH-VOLTAGE WIRE NUT 


Designed for high-voltage applications, wire nut No. 83 
is UL approved for up to 1000 volts when used in lighting 
fixtures, and up to 600 volts in other applications. Con- 
nector consists of a plated coil spring imbedded in a 
molded-phenolic shell. When nut is screwed on, helical 
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40 years a standard metal 





EL 


for vacuum-tube applications 


More than four decades ago, when 
Dr. Lee De Forest developed his 
historic triodes, he made the ele- 
ments of platinum. 


But after the success of his first 
triodes, Dr. De Forest began a 
search for a more economical ma- 
terial of which to construct his tube 
elements... one that was inexpen- 
sive, workable, stable, with accept- 
able electronic characteristics. 


He found his answer in pure 
Nickel...a metal that to this day 
has never been supplanted as the 
most practical for critical, high-pre- 
cision, mass-production electronic 
tubes. 


The qualities that recommended 
Nickel to De Forest... and to suc- 
ceeding generations of electronics 
designers and research men . . . are: 


1. High and stable electronic 
emission. 

2. Excellent high-temperature 
characteristics. 

3. Good de-gassing properties. 

4. High resistance to corrosion and 
fatigue. 

5. Good workability and weldability. 


The value of Nickel in critical 
tube design can be inferred from 
the following: An ordinary large 
transmitting tube may contain vir- 
tually no Nickel, a large receiving 
tube may contain 50% or more Nick- 
el, and a miniature receiving tube 


NICKEL AM, ALLOYS 
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“L’® Nickel « 


may employ Nickel for almost all its 
parts. 


In addition to pure Nickel, many 
other nickel-bearing metals and 
high-Nickel alloys are used for spe- 
cial applications in the electronics 
field. Recent uses include non-mag- 
netic “326” Monel and heat-resistant 
Inconel for cathode ray and tele- 
vision tube applications. 





Nickel is available in a wide variety of mill 
forms easily adaptable to large-scale, low-cost 
production of vacuum tube components. Photo 
of Nickel cathodes courtesy of Superior Tube 
Company, Norristown, Pa. 


If you would like to know more 
about the many important uses of 
these metals, ask for your copy of 
“Inco Nickel Alloys for Electronic 
Uses.” 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N. Y. 


Monel® + “K’® Monel + “R”’® Monel « “KR”’® Monel + Nickel + “D’® Nickel 
Duranickel® 


Inconel® . 










































A TUBE THAT 
MEASURES A VACUUM 


The VG-2 Ionization Gauge shown 






above measures the vacuum in a 
vacuum tube by counting the ions 
of residual gases. To achieve de- 
pendable characteristics, almost all 
of its metal components are Nickel 
. .. yet its selling price is under four 
dollars. 

The VG-2 Ionization Gauge is 
manufactured by Heintz & Kaur- 
MAN Division, THE ROBERT DOLLAR 
Co., REDwoop, CALIFORNIA. 


A partial list of the companies 
using the VG-2: 
Argus, Inc. 

Buhl Optical Company 
Carbide & Carbon 
Chemicals Corp. 

Curtis Laboratories, Inc. 
Distillation Products, Inc. 
Farrand Optical Co., Inc. 
Johns-Hopkins University 
National Research Corporation 
National Technical Laboratories 
Raytheon Manufacturing Co. 
Technicolor Motion Picture Corp. 





Permanickel® + Inconel “X’® 











































WARE... 


e Here are (1) Engineering and 
research facilities to work on 
your particular wire problems; 
(2) Production geared to any 
quality and quantity desired: 
(3) Unsurpassed craftsman- 

ship; and (4) Wire that's , 
made right. « Let us quote! 





Partial List of 
Products... 


Bare Wire (Hudson 
Wire Division): 


Copper. Brass. Bronze. 

Zinc. Silver-plated. 

Tin. Phosphor-bronze. 

Nickel. Silver. Cadmium. 

Specialty Wires. 
Insulated Wire 
(Winsted Division): 


Enameled. Litz. 
Cement-coated. 
Enameled. Cotton. 
Silk. Celanese. 
Glass-fibre. Enameled 
Aluminum, Formvar. 
Loop Wire. Etc. 





Oue of the Oldest Fine Ware Companies in America 


UDSON WIRE COMPANY 


GUNERAL OFFICES: OSSHNING, H.Y. © WUESTED DIVISION: WINSTED, CON. 





cone spring insert automatically compresses the wires, 
twists them together and cross-threads them in one oper- 
ation. Will handle wire combinations from five No. 18 to 
two No. 14 and one No. 18. Ideal Industries, Inc., 1039 
Park Ave., Svcamore, III. 


PILOT LIGHT UNIT 


Flush, pilot light for neon lamp has screw | 
terminals and a molded plastics housing mak- 
ing a compact unit (No. 1375). Uses 125-volt 
neon lamp. Unbreakable prismatic dome of 
acrylic plastics cover lamp, providing a neat 
flush installation. Available in brown or 
ivory housings. Pass & Seymour, Inc., Solvay Station, 
Syracuse 9, N. Y. 





AUTOMATIC V-BELT CLUTCH 


Using centrifugal force to move wedges against movable 
face of a V-belt variable-pitch pulley, clutch engages and 
disengages when motor approaches a predetermined speed. 
This allows motor to accelerate with no load to nearly full 
speed. Before drive engages, distance between clutch faces 
is greater than the width of the belt and belt rides on the 
support tube. After drive engages, further movement of 
wedges as operating speed is reached slightly increases the 
pitch diameter and produces a small change in ratio. 
Three models are available: Model C has lowest change in 
ratio and needs no belt tighteners or idlers; Models B and 
T with greater change in ratio require means for main- 
taining constant belt tension. Clutches are rated at 1% hp 
for speeds from 2500 to 3600 rpm. Normally, mechanism 
is set to engage at either 1400 or 1800 rpm under no load 
and 1700 or 2100 rpm under full load. Dimensions for 
various models range from 2% to 4-in. OD and 2%pe to 2% 
in. deep. Pulleys range from 2 to 3%-in. OD. Light In- 
spection Car Works, Hagerstown, Ind. 


PLASTICS-COATED DIAZOTYPE PAPER 


Diazo-sensitized ammonia-developing paper, Technilux, 
is for use on whiteprinting machines. Image is formed 
wholly within a plastics coating which does not penetrate 
the paper fibers. Definition is increased and the _ back- 
ground remains white. Line drawings, typewritten mate- 
rial, and pictorial transparencies are reproduced with equal 
effectiveness. Material has good shelf life and fade resist- 
ance, increased line density, and less brittleness with age. 
Tecnifax Corp., 276 High St., Holyoke, Mass. 


MICRO-MINIATURE CAPACITORS 

Metallized-paper Type P123ZG paper capacitors are en- 
cased in non-magnetic hermetically sealed metal cases with 
vitrified-ceramic terminal seals. Dimensions range from 
0.175 in. to 0.670 in. diam with lengths from %6 to 2%2 in. 
for the capacitance range from 0.0005 to 2.0 mf at 200, 400 
and 600 d-c working voltages. Operating temperatures 
range from —55 C to +50 C without derating; up to 95 C 
with voltage derating. Power factor is less than 1 per cent 
at 1000 cps and 25 C. Bare metal can units are available 
with plastics insulating sleeves which add 0.062 in. to 
diameter and %¢ in. to length. Aerovox Corp., New Bed- 
ford, Mass. 


FAST-CURING PHENOLIC 


Line of phenolic plastics designated as C-22 general- 
purpose phenolic molding materials have curing rates 15 
to 45 per cent faster than their phenolics previously re- 
garded as fast- -curing, and also offer good gloss and mold 
release. Faster curing time increases output of molded 
parts, reduces cure time, total cycle time, mold costs, and 
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x Why 
~~. MW. Kellogg’s 
drawings are 
reproduced on 
Kodagraph 
utopositive 















In its London and Paris branches the M. W. 
Kellogg Company, largest designer and builder G 
of oil refineries, keeps on hand intermediates of its 
home-office drawings and data sheets. 

These are needed for daily reference ... and to pro- 
duce blueprints and direct-process prints for its Euro- 
pean and Middle East operations. 


Vi low, become brittle, or otherwise deteriorate. 
Extra protection which M. W. Kellogg appre- 
ciates . .. which forestalls cable “calls” for replacements 
... and costly tie-ups all along the line. 
Kodagraph Autopositive intermediates are ex- 


cellent print-making masters ... have dense photo- 
graphic black lines ...on an evenly translucent, high 


It just doesn't pay to take chances when the orig- 
inals will be 3,000 odd miles away. 

Dependable intermediates are a must! And M. W. 
Kellogg’s home office (New York City) gets them 
promptly, at low cost, simply by ordering intermediates 
on Kodagraph Autopositive Paper. 

Kodagraph Autopositive intermediates are 
photo-lasting in the files ... will not fade, turn yel- 


quality, durable paper base. They do not smudge or lose 
line density in print production ...and they turn out 
sharp, legible final prints time after time—at uniform, 
practical machine speeds. 

Another advantage that saves time and dollars in the 
field. And another reason why M. W. Kellogg orders 
Kodagraph Autopositive intermediates of its “foreign 
work” drawings. 


Xodagraph /\wiepesiitive Paper 


EASTMAN KODAK COMPANY ™ 
Industrial Photographic Division 
Rochester 4, N. Y. 














@ It enables you, or your local 
blueprinter, to produce positive 
photographic intermediates di- 
rectly .. . at a new low cost— 
using existing equipment and 
standard photographic solu- 
tions. 


Mail coupon for 
~ FREE booklet 


Gentlemen: 

Please send me a copy of your new illustrated booklet, “Modern Drawing and 
Document Reproduction,” giving all the facts on Kodagraph Autopositive Paper. 

@ It cuts redrafting costs by 

preserving original drawings e 













... by its ability to reproduce Name (@lease prin) SOS Position 
old, worn drawings or origi- Cc 
ompany 
nals on opaque stock. 
@ It simplifies print-making... Street _— eleieidigeisinanibitetgientied stats 
gives you better results. 
City State 





TRADE-MARK 


STEATITE CERAMICS 
ELS) 


LAY 


70 years 


we have specialized 
in the mass production 
of custom-designed tech- 


nical ceramic components 


Details on request. 


D. M. STEWARD MFG. COMPANY 


Main Office & Works: Chattanooga, Tenn 


CHICAGO, D. G. Wilson, 749 Crescent Bivd., Glen Ellyn, Ill. ¢ CLEVELAND, F. W. Lutner, 
5713 Euclid Ave., e NEW ENGLAND, P.O. Box 196, Needhom, Mass., e NEW YORK 10, 
® S. Christie & Co., 175 Fifth Ave., « PHILADELPHIA 8, Associcted industries, 40! North 
Brood St., e LOS ANGELES, Electrical Monufocturers Supply Co., 4116 Avalon Boulevard 


Kester makes over 100,000 different types and 
sizes of flux-core solders. Kester solders are made 
only from newly mined grade A tin and virgin lead. 


Preferred 


Kester Solders are not only preferred by industry, 
but individual workers also insist upon Kester to 
enable them to do their best work. 


Saves Time 


Contact Kester’s Technical Department on your 
soldering problems. There 
is no obligation. 


KESTER SOLDER COMPANY 
4209 Wrightwood Avenue 
Chicago 39, Ill. 
Newark, N.J. Brantford, Can. 


Sia) 
ets 


SEND FOR 
FREE MANUAL: 
“SOLDER AND SOLDERING TECHNIQUE” 
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fewer mold cavities are required for a given rate of produc- 
tion. Three materials are available, all suitable for com- 
pression and plunger molding in positive or semi-positive 
molds: BM-18750 Black, non-bleedproof molding material 
offered.in the flow range (700 psi) 50-120; BM-18752 
Brown, bleedproof brown material in the flow range 50- 
130; BM-18751 Black, bleedproof material, flow range 
50-130. Bakelite Div., Union Carbide and Carbon Corp., 
30 E. 42nd St., New York 17. 


ONE-COAT ENAMEL FOR METAL 


For conveyer dip application on odd-shaped metal items, 
one-coat synthetic enamel, Base 38862, covers vital points 
and adheres well to various types of metals. It may be 
baked in a gas oven or under infra-red lights. Available 
in all colors, in a gloss, satin, or dull finish. United 
Lacquer Mfg. Corp., 1001 W. Elizabeth Ave., Linden, N. J. 


Laboratory and Engineering 
Equipment 


SMALL INDUSTRIAL OSCILLOSCOPE 


Measuring only 12 x 6 x 7 in., 
Model S-14-A industrial oscillo- 
scope weighs only 1234 lb and 
has an amplifier sensitivity of 10 
mv rms per in. Continuously 
variable linear time base, either 
repetitive or triggered, from ™% 
cps to 50 kc; useful in examin- 
ing low-level electrical impulses 
of a periodic character. Iden- 
tical direct-coupled vertical and 
horizontal amplifiers have a flat 
frequency response within 2 db 
from 0 to 50 ke. Interval sine- 
wave calibration of trace amplitude is provided and atten- 
uators and gain controls have flat frequency response. 
Waterman Products Co., Inc., 2445 Emerald St., Phila- 
delphia 25. 


TORSIONAL VIBRATION PICKUP 


Transducer consists of a magnetic pickup elastically 
coupled to a seismic mass for use in measuring instanta- 
neous deviations, either transient or cyclical, from uniform 


rotational speed. Pickup (Type 9-102) is sensitive to tor- 
sional vibration only and no other modes of vibration affect 
its recording. Seismic mass concentric with the case and 
mounted on precision ball bearings allow rotational free- 
dom only. (See page 98, this issue.) Seismic mass is elas- 
tically coupled to the case by action of a strong magnetic 
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“Dealer good will stepped up... orders increased 
... assembly savings approaching the spectacular!” 
These are the benefits provided by SPEED GRIPS} 
according to Mr. L. L. Salton, Vice President and 
General Manager of Salton Manufacturing Co., 
Inc., New York, N. Y. 

Here’s what happened when Salton Manufacturing 
replaced 8 weld nuts with 8 SPEED GRIP Nut 
Retainers on their Hotable serving wagons: 


@ Tables can now be shipped “knocked down” for 
easy assembly by dealer. 


@ Securely attached nut reduces dealer rejects. 
@ More compact carton reduces manufacturer 
shipping and packaging costs—saves dealer 


HOTABLE is assembled with 8 SPEED 
GRIPS that hold themselves in bolt- 
receiving positions inside tray. As- 
sembly is simple because SPEED 
GRIPS provide ample float to com- 
pensate for misalignment. Cross- 
section view (below) shows method 
of attaching tray to tubular frame. 
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Easy-to-assemble olA 
Ao) alae Gets warm Reception by Dealers... 
Makes cood Savings for Manufacturer! 


BLE 


storage space, permits placing of larger orders. 
@ Permitted transfer of $1200 worth of welding 
equipment to other jobs. 


@ And—provided 80% savings in assembly cost! 


Yes, SPEED GRIPS are accelerating the trend 
toward to-be-assembled furniture and thousands 
of other products. Find out more about the cost- 
saving powers of this and other SPEED NUT 
brand fasteners. Also write for interesting, helpful 
SPEED NUT “Savings Stories” booklet. TINNER- 
MAN PRODUCTS, INC., Cleveland, Ohio. In 
Canada: Dominion Fasteners Ltd., Hamilton. In 
Great Britain: Simmonds Aerocessories, Ltd., 
Treforest, Wales. 


| 


New HOTABLE ‘‘Master’’ with radi- 
ant heat glass plate keeps food 
eT TTa ih a ee ee Ck 
added serving convenience 































































































































Loosened set screws are a frequent cause of machine 
failure. When such failure occurs in important production 
machinery it can be expensive indeed—in downtime, 
repair costs, lowered production, poor deliveries and 
loss of customer good will. 







Fortunately, the expense and headaches of this kind of 
machine failure can be eliminated by simply using 
UNBRAKO Self-Locking Set Screws, the only socket set 
screws with the famous “‘money-saving”’ knurled points. 








The unique, counterclockwise knurls on the UNBRAKO 
point make the screw exceptionally vibration-resistant, 
prevent “creep” and subsequent loosening. The UNBRAKO 
“stays put”, even under the most chattering vibration. 
IT WON'T SHAKE LOOSE! 


Think of the advantages of such “Vibration Insurance” 
for your production machinery! And remember, it makes 
an impressive selling point when you use UNBRAKO 
Self-Locking Set Screws on your finished products. 














Our folder 658 gives you further details. Write for 


your copy today. 
mW SCREWS 


STANDARD PRESSED STEEL CO. 
RS I NE LR SR EAS ARAMA ASSESSES 
JENKINTOWN 9, PENNSYLVANIA 







SOCKET 
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field. Mass tends to rotate at average speed while case fol- 
lows the instantaneous variations in speed of the shaft on 
which it is mounted. Difference in these rotational veloc- 
ities is converted into an alternating voltage by a small 
induction coil as it turns in a magnetic field. Output is 8 
mv (instantaneous) per deg per sec angular velocity. 
Output is linear within + 5 per cent over frequency range 
from 5 to 1000 cps and within + 1 per cent for ampli- 
tudes from 0.10 to 4.0 angular deg double deviation. Sili- 
cone fluid damped to 64 per cent of critical. Silver-graphite 
brushes and pure silver slip rings are used to conduct the 
generated voltage from the rotating case to the stationary 
output cable. Case is stainless steel. Unit measures 334-in. 
overall diam and 534-in. overall length; weighs 7 lb. Con- 
solidated Engineering Corp., 620 North Lake Ave., Pasa- 
dena 4, Calif. 


HIGH-RANGE INSULATION TESTER 


Direct - reading ohmmeter 
for insulation measurements 
up to 50,000 megohms and 
2500 volts d-c together with 
either a hand or motor-driven 
d-c generator comprise this 
Bulletin 21-20 insulation 
tester. Useful in field testing 
circuit breaker bushings and 
in making  time-resistance 
(dielectric absorption) tests 
on apparatus which has rel- 
atively high 10-min_ insula- 
tion resistance values. Can 
also be used in time-resistance tests on cables, generators 
and transformers with relatively high 1-min insulation re- 
sistance values which may increase with time. Two over- 
lapping 81%4-in. scales can be switched from one to the 
other without the use of a multiplier or divider. Tester is 
housed in teakwood case with cover; measures 14 x 8 x 8 
in. James G. Biddle Co., 1316 Arch St., Philadelphia 7. 





SPLIT-CORE VOLT-AMMETER 


Pocket size split-core  volt- 
ammeter (Model A-5-1) has 
seven ranges: 6.5, 13, 26, 65, 
and 130 amp, and 150 and 600 
volts. Measuring only 7% x 
2%6 x 1% in., split-core trans- 
former will handle conductors up 
to 1% in. diam. Transformer 
core is permanently insulated 
with a molded plastics cover 
capable of withstanding 5000 
volts a-c. Case and scale window 
of Model A-5-1 are molded in 
one piece of impact-resistant 
plastics. Meter has a D’Arsonval jeweled movement with 
alnico magnet, completely dust and moisture proofed. 
Plastics finger trigger opens the jaws, and the selector 
switch is operated with a lever beneath the scale. Accu- 
racy is + 3 per cent of full scale. Pyramid Instrument Co., 
49 Howard St., New York 13. 








SERVOMECHANISM KIT 


For solving automatic control problems, servomechanism 
kit provides a number of basic precision parts which can 
be experimentally assembled and re-assembled on a “bread- 
board.” As experimenting progresses, changes can be 
made on the breadboard and when the servo model has 
served its purpose it may be disassembled and the parts 
restecked to be used again. Most types of precision equip- 
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If you want a “yes” or “no” answer right 
off the bat, please don’t ask us whether we 
can accept your order for metal powder 
parts... for our answer may have to be 
“No.” That’s because we delay saying 
““Yes”’ until we have satisfied ourselves on 
two points: (1) Is the part adapted to pro- 
duction by the powder metallurgy process? 
(2) Will the powder metallurgy process 
work to the advantage of the customer, in 
lowered costs or improved performance? 


Actually, thousands of parts now made by 
older methods could be made better or 
more economically by Moraine. Three sim- 





nettle 4 
> dim. \ 


UNTIL WE KNOW! 


ple rules determine whether any particular 
part meets our standards: 


e@ The shape must permit good die fill and 
correct density. 


@ The required physical properties and 
tolerances must be obtainable by our 
normal production method. 


e The quantity of parts to be manufac- 
tured must be sufficient to justify costs of 
tooling, set-up, and equipment loading. 


If we find that your parts pass these three 
tests, Moraine will be glad to give you a 
“Yes” answer... and to assure you of 
improved quality and/or lowered costs. 


MORAINE PRODUCTS 








DIVISION OF GENERAL MOTORS, DAYTON, OHIO 






















































ment, such as servomechanisms, control devices, simulators 
and computers can be produced. Answers are provided by 


| dial assemblies which give readings in relation to the prob- 
lem set up. Amplifiers include integral and derivative 
| stabilization; servo motors are operated directly from the 


plates of the amplifier output tubes. Claude Neon, Inc., 
Reeves Instrument Div., 215 E. 91st St., New York. 





Manufacturers’ 
Publications 


For prompt receipt of these selected publications on ma- 
terials and components write direct to the manufacturer 
on company letterhead, mentioning ELECTRICAL MANU- 
FACTURING as your source. 








MAGNET WIRE 


Complete information on round, square and rectangular- 
shaped Formex and Deltabeston magnet wires is contained 

‘in this 32-page booklet 19-329. First to combine the listing 

of both film-type and asbestos- and glass-insulated magnet 
wires, booklet fully covers the development, properties, 
applications, advantages, and available sizes of these wires. 
Test data, graphs, illustrations and pertinent specification 
tables are included. Special section is devoted to installation 
details such as methods of stripping, soldering, welding, as 
well as a complete discussion on varnish treatment. Com- 
prehensive tables in back of book list: bare-wire dimensions, 
resistance and nominal overall diameters with the various 
types of insulations ; minimum additions and maximum over- 

| all diameters ; feet per pound; pounds per 1000 ft; maximum 
| and minimum asbestos and glass insulation increases. Book- 
let is available, free of charge, to all users of magnet wire. 
Construction Materials Dept. Bldg 21-EW, General Electric 
Co., Bridgeport 2, Conn. 





GEARS, BEARINGS, REDUCERS 


Completely revised general catalog (No. 55) of power 
transmission equipment and component machine parts car- 
ried in stock lists many new items, and obsolete data and 
equipment are replaced or deleted. Included in this 388-page, 
_| 3% x 6-in. catalog are illustrated tables listing stock sizes 
of: Spur gears, racks, pinion wire, stem pinions, miters and 
bevels, helical gears, worms and worm gears, sprockets and 
chain, ratio-motors, reducers, couplings, universal joints, 
ball bearings, pillow blocks, pulleys, bushings and washers 
' and shaft collars. Special 18-page section of catalog contains 
engineering formulas, tables and descriptive text. It is 
arranged to enable user to make necessary calculations for 
figuring drive requirements. General information section 
| and complete index to catalog numbers are included. Boston 
Gear Works, 14 Hayward St., North, Quincy 71, Mass. 
































@ A survey of your high precision parts 
requirements by Aetna engineers may bring 
you important economies. For, here at 
Aetna, besides top quality ball and roller 
bearings, you will find today’s most ad- 
vanced facilities for producing an infinite 
variety of miscellaneous precision parts... 
to whatever hardness or precision finish 
you need ... at prices usually below your 
own production costs. Complete laboratory. 
control and exceptionally strict inspection 
procedures will guard the quality of your 
parts from start to finish. Our variety of 
tools and dies are so extensive that most 
parts can be produced to fit your require- 
ments without extra expense of special tool- 
ing ... even should you require washer-type 
parts up to 38” O.D. Send your prints for rec- 
ommendations and estimates. Noobligation. 


AETNA BALL AND ROLLER BEARING COMPANY 
4600 SCHUBERT AVE. - CHICAGO 39, ILLINOIS 




























STAINLESS STEEL FASTENERS 






Over 7000 types and sizes of stainless steel fasteners car- 
| ried in stock are listed in this 80-page catalog No. 48. 
| Tabbed sectional index makes items easy to find. Separate 
| sections are devoted to stainless steel machine screws, nuts, 
| bolts and cap screws, sheet metal and wood screws, rivets, 
| set screws, washers, taper pins, cotter pins, dowel pins and 
| nails. Special sections are devoted to type 316 alloy, special 
| alloys and AN aircraft fasteners. Supplementary stock list 

includes odd sizes and varieties in limited stock. Pricing 
| information included on each page with listing of sizes for 
| specific type of fastener. Anti-Corrosive Metal Products 
Co., Inc., Castleton-on-Hudson, N. Y. 
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CAPACITORS 


Silicone-Sealed 
for Life! 


Silicone—the amazing new synthetic— 
made headlines when General Electric 
brought it out during the war. It’s news 
again today—for G.E. has now made 
Silicone bushings and gaskets a standard 
feature of all its specialty capacitors up 
through 5000 volts. 

This means that your new G-E capacitor 
is sealed positively, permanently—for max- 
imum life. For Silicone seals by compres- 
sion alone, without the use of contaminat- 
ing adhesives. It will never shrink, loosen 
or pull away—it remains elastic at any 
operating temperature a capacitor will 
ever meet. Moreover, it is impervious to 
oils, alkalies and acids, and its dielectric 
strength is permanently high. 

This exclusive G-E feature—with the 
use of highest grade materials, with strictest 
quality control and individual testing— 
make General Electric capacitors finer and 
more dependable than ever before. Appara- 
tus Dept., General Electric Company, 
Schenectady 5, N. Y. 


Silicone bushings used 
with capacitors 660-v a-c, 
or 1500-v d-c and lower. 


Silicone bushings and 
plastic cups used with 
capacitors 660-v a-c, or 
1500-v d-c and lower. 


Silicone gaskets and plas- 
tic stand-offs used with 
capacitors rated 2000-v 
d-c and lower. Silicone gaskets and por- 
celain stand-offs used 


with capacitors rated 
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MOLDED PRODUCTS, INC. 
ST. MARYS, PA. 





Fred H. Pillsbury is now president of Century Electric 
Co., St. Louis, Mo. Mr. Pillsbury, formerly vice president 
in charge of operations, succeeds his father, Edwin S. Pills- 
bury, now chairman of the board. 





Gordon R. Anderson has been appointed general manager 
of the Freeport Works, Fairbanks, Morse & Co., Freeport, 
Ill. Mr. Anderson joined the company at its Indianapolis 
Electrical Works in 1922. He was transferred to the Beloit 
Works in 1929, advanced to the position of chief electrical 
engineer in 1932 and became manager of engineering in 
1946. Mr. Anderson is succeeded by J. F. Weiffenbach who 
has been chief engineer of the Diesel Locomotive Div. 


SELF LUBRICATING BEARINGS 
STRUCTURAL PARTS 
CAST BRONZE BUSHINGS 
AND BEARINGS 


MADE TO CLOSE TOLERANCES 





Gordon R. Anderson Robert G. Page 


A BASE SPECIFICALLY 
DESIGNED FOR YOUR Robert G. Page, formerly supervisor of the Navy Design 
PLUG-IN UNITS. Section, Trumbull Electric Mfg. Co., Plainville, Conn., has 


been named designing engineer of the company. 


es . : 

Eliminates— Norman E. Wunderlich is now executive vice president and 
Beshen ‘bosses! general manager of Link Radio Corp., New York. Mr. 
Bent pins! Wunderlich has been with Motorola, I.T. & T. Corp., Fed- 


eral Telephone and Radio Corp., The Rauland Corp., Vic- 
tor Talking Machine Co., RCA, Lear, Inc. and Wunder- 
lich Radio Corp. 


Shorted circuits! 
















Your Plug-in units can now have p.o- 
tection against shorted circuits, brok- 
en bosses, bent pins. For the first 
time, the Alden-pioneered ‘’Non-inter- 
changeable” plug-in bases give your 
units the utmost ruggedness for long 
service plus self-locating features that 
speed right connections and prevent 
misconnection of wrong 
units. 


Howard A. Frey has been appointed manager of engineer- 
ing of Locke Inc., Baltimore. Mr. Frey succeeds W. Scott 
Hill who has joined the Transformer and Allied Products 
Div., General Electric Co. 








William W. McDowell now heads all engineering and re- 
search of International. Business Machines Corp., New 

Request new , i ee . pecan 

Alden booklet York. He was manager of the engineering laboratory at 

LOCATING RINGS 

| 


SLIGHT PROJECTION Endicott, N. Y. 
























“Components for iz 
: . OF PINS CENTERS GUIDE PINS FO! 
Plug-in Unit PLUG-IN UNIT QUICKLY Quick ROTATION 
Construction.’ FOR LOCATING. ‘© INSERTION 





ZoAS POSITION Clarence H. Linder, formerly assistant to the general man- 


LIGNMENT 
CHANGEABLE WITH AMY UNIT eaten 


It’s a gold mine! PIN PATTERN CAN 
BE VARIED To ALLOW 
ISOLATION OF CRIT- 









| ager of the Apparatus Dept., General Electric Co., Schen- 
ectady, N. Y., has been appointed manager of engineering 
and acting manager of manufacturing of the Affiliated 
} 
| 


Manufacturing Companies’ Dept. 
To fit your various mounting problems, Alden 
Non-Interchangeable plug-in bases are made in 
a variety of styles. Attractive housings to be used 
with these bases are also available. Alden engi- 
neers will also gladly work with you on any of 
your unusual plug-in base or unit mounting | 
problems. 


LET ALDEN WORK WITH YOU ON YOUR . - 5 ai es ¢ 
COMPONENTS FOR PLUG-IN UNIT Edgar K. Wimpy is now director of quality control of the 


CONSTRUCTION Hytron Radio & Electronics Corp., Salem, Mass. 


Walter Nathan has been appointed chief mechanical en- 
gineer in charge of production and design for the Accurate 
Paper Tube Co., Chicago. 










W. C. Broekhuysen, formerly in charge of electrical engi- 
neering at the Brooklyn office of the American Machine & 
Foundry Co., has opened a consulting engineering office at 








117 NO. MAIN STREET, BROCKTON 64EM, MASS. 
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Here is the BALDOR 


Simplified 
aes, 86s AD JUSTABLE SPEED 
CONTROL UNIT MOTOR System 


—place it anywhe 
P ywnere for innumerable applications 


from O 

fo 2400 r.p.m., 

and selected 

speeds in-between 
« 


dynamic braking —" ' * 
and " rl 


instant reversing 


meh | le 


anti 


WIDER RANGE OF SPEEDS — from Oto 2400 ~=—s vides smooth speed changes and dynamic 
r.p.m., and intermediate speeds, quickly braking. 
and positively. (16 steps forward; 16 steps 

reverse.) SEPARATE UNITS permit convenient, economical 


eee LLL 


application and installation, either near-by or 


FULL TORQUE—constant speed at each speed remats Gaaretin. 


setting. 


RAPID, SMOOTH SPEED CHANGE—even from full SIZES: % hp., thru 12 hp., Single Phase 
forward to full reverse. One simple control pro- % hp., thru 3 hp., Three Phase 


Ce ee 


Baldor Motors are sold and serviced 
NATIONALLY in over 300 trade centers ccneumenantl 


BALDOR ELECTRIC CO., ST. LOUIS 10, MO. 
Motor Specialists for 30 years — 


WELLE IAD 


The Baldor Streamcooled Motor is TOTALLY 
ENCLOSED, cooled by externally-mounted 
fan. It can’t clog. 


JULY 1950 





insulated metal core 
supports winding im- 
bedded in cold-setting 
inorganic cement. 


* 


Maximum heat conduc- 
tion and radiation. 
Handles heavy over- 
loads. 


* 


Smooth, positive rota- 
tion. Minimum wire 
weor. 


* 
25- and 50-watt rat- 
ings. 1-5000 and 0.5- 


10,000 ohms, respec- 
Wely. 


% This broken-away photo tells the story 
of that extra-rugged construction of Claro- 
stat power rheostats. Thousands in daily 
use prove there's no tougher rheostat made. 
% Engineering Bulletin 115 giving details, 
specs, drawings, etc. on request. y% Let us 
quote on your needs. 


PALL 


CLAROSTAT MFG. CO., INC a 


Here’s the famous 


HATCHET TYPE 


aed ie . Seanmeiinel a 


These irons feature bet- 
ter balance for reduced 
operator fatigue. Effi- 
ciency is stepped up, and 
quality of work is im- 
proved. The ideal 
iron for inaccessible 
and intricate jobs. 








28 Hollywood Plaza, East Orange, N. J., for electrical and 
mechanical engineering work. Mr. Broekhuysen is also chief 
engineer of G-V Controls, Inc., at the same address in East 
Orange. 


Edward F. Weston, chairman of the board of directors for 
Weston Electrical Instrument Corp., Newark, N. J., cele- 
brated his 50th anniversary with the company. 


Dr. Lloyd T. DeVore, formerly serving on the staff of the 
Electrical Engineering Dept., University of Illinois, Urbana, 
has been named manager of the laboratory of the Elec- 
tronics Dept., General Electric Co., Syracuse, N. Y. Dr. 
DeVore has been acting as chairman of the research com- 
mittee and coordinator of research for the Electrical Engi- 
neering Dept. of the University. 


V. A. Carpenter has joined National Electronics, Inc., 
Geneva, IIll., as chief engineer. Mr. Carpenter has been 
with Western Electric, Trim, Inc., and Continenal Elec- 
tric Co. 


Vv. A. Carpenter A. J. Maslin 


A. J. Maslin has recently been appointed assistant to the 
engineering manager of the Transformer Div., Westing- 
house Electric Corp., Sharon, Pa. In his new assignment 
he will continue to head the General Transformer Devel- 
opment Section and be responsible for transformer insula- 
tion development and coordination of other engineering 
projects. 


Lawrence Hyland, vice president of Bendix Aviation 
Corp., Detroit, and also in charge of engineering research, 
was recently awarded the Navy’s Distinguished Public 
Service Award for his contributions to radar. 


Earl V. Harlow has been appointed engineering assistant 
to Walter F. Perkins, vice president and general manager 
of the Metals Products Div., Koppers Co., Inc., Baltimore. 


Earl P. Nelson of Mt. Vernon and Pelham Manor, N. Y., 
has joined Designers for Industry, Inc., Cleveland, Ohio, 
as vice president in charge of New York City and sur- 
rounding area. 


John C. Cotner is the newly appointed president of The 
Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 


Dr. Kent R. Van Horn on August 1 will become associate 
director of research for Aluminum Company of America, 
New Kensington, Pa. Dr. Van Horn is presently assistant 
director of research in charge of the laboratories at 
Cleveland. 


William W. Stifler, Jr., has joined the application engi- 
neering staff of the Sprague Electric Co., North Adams, 
Mass. He was formerly with Engineering Research Ass0- 
ciates, Arlington, Va. 


A. H. Toronski, previously chief plant engineer of Speer 
Carbon Co., St. Marys, Pa., has been appointed chief en- 
gineer of Carbon and Graphite Products. Mex F. Balcom, 
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INCREASE OPERATOR OUTPUT ON HIGH TURN SPOOL WOUND COILS 


To accommodate the market’s 
need for higher production on 
high-turn coils, Universal has re- 
designed the No. 102 Multi-Head 
Coil Winder to double its wind- 
ing speed. 

With a new maximum speed of 
5000 rpm, the High-Speed 102 is 
now particularly adaptable to the 
winding of timing motor coils, 
telephone relays and other high- 
turn coils. 

Full efficiency on this type of 
machine is realized when wind- 
ing time and manual coil-han- 
dling time are so synchronized 
that there is no waste time. 

On a three-head machine, it is 
desirable that handling time be 
no greater than one-half the 
winding time. Thus, if handling 
time per coil is thirty seconds 
and spindle speed is 2500 rpm, 
coil size is limited to 2500 turns, 
unless there is to be some waste 
time. 

With the new high speed of 
5000 rpm, the operator of the 
High-Speed 102 can handle three 
coils up to 5000 turns requiring 
30 seconds handling time—with- 
out any unproductive waiting 
time, 

The machine can also be run at 
lower rates of speed for coils 
with fewer wire turns—thus pro- 
viding the maximum in flexibil- 
ity. Also, at high speed it is pos- 
sible to wind only one coil per 
spindle. In order to wind two 
coils per spindle, it is necessary 
to cut down the maximum speed 
to 2500 rpm because of the dou- 
ble amount of handling time re- 
quired. 


PROTECTION AGAINST 
OIL LEAKAGE 


In redesigning the No. 102 for 
higher speed, oil seals were 
added at the driving shaft bear- 
ings and an extra lip added to 


SNE ooresernetnrene rer et 


No. 102 High-Speed Coil Winder. 


the spindle case cover and gear 
cover to protect against oil leak- 
age. Even at the new high speed. 
the machine is oil-tight. 


FEWER GEARS NEEDED 


The shafts, sleeves, etc., in the 
auxiliary gainer case have been 
redesigned to permit the use of a 
single type of gear instead of the 
two types formerly required. 
This change permits the entire 
range of the machine to be cov- 
ered by a set of 53 gears instead 
of the 100 gears formerly needed 
to effect the same coverage. The 
first cost of the gears is mate- 
rially reduced and inventory is 
smaller. 

The same table is used and the 
general over-all appearance of 
the machine has not _ been 
changed. However, a 14 hp motor 
replaces the former % hp motor. 


No other changes have been 
made, except that like the more 
recent models of No. 102 Winder, 
the High-Speed 102 is equipped 
with the latest Over-End Ten- 
sion and the new Wire Breakage 
Detector. The over-end supply 
is particularly adaptable to 
high speed winding, because the 
wire is taken off over the end of 
the spool without having to over- 
come spool inertia and perfect 
control of the wire is maintained 
by the compensator. The Wire 
Breakage Detector controls the 
winding so that when a wire 
spool runs out or breaks, the 
winding arbor will stop prompt- 
ly. This prevents the counting 
of extra wire turns that are not 
being wound. 

The High-Speed 102 is priced 
no higher than the previous 
model. 


UNIVERSAL WINDING COMPANY 
P. O. Box 1605 Providence 1, R. I. 
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FOR WINDING COILS 


ACCURATELY 
USE UNIVERSAL 


* REG. U. S. PAT. OFF. 


ee ee 
AUTOMATICALLY 


WINDING MACHINES 









chairman of the board of Sylvania Electric Products Ine., 


/ 
Here S how to anchor has been elected a director of Speer Carbon Co. 


Frederick J. Schirm, formerly chief engineer of the In- 


a cordset to an strument Div., Davis Emergency Equipment Co., Newark, 


N. J.,, has been elected a director and chief engineer of 


electrical appliance Lor-Ann Instrument Co., Jersey City, N. J. 


Charles Edison is now the chairman of the board of direc. 
tors, a newly created position in Thomas A. Edison, Inc, 


to Increase Product Life °°" 


Carl E. Johnson, for many years president of Sterling 
Electric Motors, Inc.. New York and Los Angeles, was 
elected chairman of the board. Earl Mendenhall was elected 
president of the company. 


TDI AT A TA A eC SACL MELE ORS SE EE TE I A, 


COMPANY BRIEFS 





Slip a HEYCO Nylon Strain Re- 
lief Bushing on your wire. (Heycos 
eliminate cord weor at chassis 


Snap the HEYCO into chassis 
hole. (The Heyco imparts a pos- 
itive non-slip grip; it does not Miller-Smith Corp., Trenton, N. J., manufacturers of 
lajore the wire.) transformers, has purchased the B. F. Miller Co., Trenton, 
N. J., to increase facilities. B. F. Miller is president and 
R. C. Smith is vice president. 





entrance, too.) 


HERE'S WHAT A 
HEYCO WILL DO 


1. Save time—reduce costs 


HEYCOS ARE USED 
ON MANY PRODUCTS Aluminum Company of America has opened an aluminum 


: reduction plant at Matagorda Bay near Port Lavaca, Tex. 
You will find HEYCOS The new plant, called the Pt. Comfort Works, uses radial 


2. Absorb cord pull, push being used onan increas- | engines burning natural gas to generate electric power. 
and torque ing number of nationally 
: ; known appliances. i Continental Electric Co., Geneva, IIl., has been acquired 
3. Insulate aw at chassis toasters, heaters, clocks, | by H. A. McIlvaine, who was elected president. The com- 
4. Prevent fraying roasters, mixers, record | pany plans to set up additional facilities for manufacturing J 


5. Eliminate tying knots TV tubes. 
6. Improve appearance of 


product 


players, radios, televi- | 
sion sets, toys, lamps, | 


ry ’ The Blackburn Specialty Co., Cleveland, has changed its 
polishing machines, etc. 


name to Blaco Manufacturing Co. 


HEYCOS ARE MADE IN 11 SIZES— | Acheson Colloids Corp., Port Huron, Mich., has opened 


° | hez ars f > Dispersed Pigments Div. at 420 Lex- 
for clock wire to $-10/3 cable headquarters for the Dispersed Pigments Div. at 420 Lex 
ington Ave., New York. 


SRO CRSECSSEEE KEE E REESE REESE Tse eee eee e eee eee eee eee Eee 





Heyco Nylon Aerolite Electronic Hardware Corp. has moved its plant 
St e R li f and offices to 507 26th St., Union City, N. J. 

rain 

B bi ee Leeds & Northrup Co., Philadelphia, has opened a new 

Usnindgs sales and service office in the Lloyd Bldg., 603 Steward St., 

f if Seattle 1, Wash. Stratford B. Biddle, Jr., is manager. 

are u y Bakelite Div., Union Carbide and Carbon Corp., is build- 
appro ved! ing a new plant for producing polyethylene resins at South 


eh OE ed Charleston, W. Va. 


OE See See SRODUCT 1S DOUBLY ai tee taken over al manuiacturing formerly’ dons 
PROTECTED BY A HEYCO STRAIN RELIEF cjicctrccic Products ufacturing formerly done by 


Electronic Products Co. in Geneva. Line of fhp motors made 


HEYMAN MANUFACTURING COMPANY by Lectro-Max has been discontinued. 
KENILWORTH 1, NEW JERSEY 
























The Wheeler Insulated Wire Co., Inc., Waterbury, Conn., 
a subsidiary of The Sperry Corp., elected A. R. Welton 
director and president. 





The Charles Bruning Co., Inc., Chicago, has purchased a 
one-story 50,000-sq ft manufacturing plant from General 
Transformer Corp. located at 4321 N. Knox Ave. 


Eagle Electric Mfg. Co., Long Island City, N. Y., 


HEYCO ELIMINATES STRAIN ON TERMINALS | moved its Chicago office and warehouse to 311 N. 
| plaines St., Chicago. 

























1 ; 

| SEND US FREE SAMPLES OF HEYCOS Corning Glass Works, Corning, N. Y., has started con- 

to fit wire size | | struction of a pilot plant to develop manufacturing processes 
Cc | for basic findings. Initial efforts will be concentrated on 

| Company, | glass enclosures for TV tubes. 

| Street — 

| Cit | General Electric Co., Syracuse, N. Y., is spending $7 

| ity | ce ; ; d co 7 iTV 
N & Titi | million in 1950 to increase production of radio anc 

| _ | receivers, cabinets, TV picture and other receiving tubes at 

| icsisiiina aa icc Uc Da sis i ea is i Se es esi es dna ci cin ce nen | plants in Syracuse, Utica and Buffalo, N. Y., Wabash and 


. 
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Above are motors being built by Allis-Chalmers Mfg. Co 


a 


U.S. Bureau of Reclamation. Each is of the vertical synchronous type 


rated at 22,500 hp, 180 rpm, 13,600 volts. Over 25,000 Ibs. of Rome 


Asbestos Magnet Wire was used in the stator coils of the six motors 


Where Dependability Is Vital 
Use Rome Magnet Wire 


Magnet Wire for motors used to pump irriga- 
tion water can’t fail. Too much is at stake. 
That is why, in building motors required to 
lift 344,000 GWM, 204 feet to irrigate Cali- 
fornia’s Central Valley, Allis-Chalmers Mfg. 
Co. specified Rome Magnet Wire. The de- 
pendability of Rome Magnet Wire assures 
long service life under the most severe oper- 
ating conditions. 

Rome Magnet Wire is a quality product. 
Rigid inspection from the rolling of the copper 
bar to application of insulation guarantees a 
soft, blemish-free conductor, as well as uni- 
form covering to accurate dimensions. When 
you use Rome Magnet Wire you know it is 
the best. 

Rome Silicone Treated Glass is a new addi- 
tion to the Rome Magnet Wire line. It repre- 
sents a significant advancement in the attain- 





ment of higher operating temperatures. Con- 
servatively rated at 175° C. (347° F.) silicone 
treated Glass Magnet Wire makes possible 
higher power ratings for rotating and trans- 
former equipment with savings in space... 
plus longer service life. 


< 


A 


ROUND SQUARE RECTANGULAR 
Available with insulations of cotton, paper, glass and 


asbestos. For further information send for catalog today. 


IT COSTS LESS TO BUY THE BEST 


ROME CABLE 


MB ge 


ROME 





* NEW YORK } 
From Boar to Finished Wire 


ROME CABLE CORP., Dept. EM 7, Rome, N. Y. 


Name.. 


for the 





Please send me the Rome Magnet Wire Catalog. 


P I cis osigincncsesneontnnsebeedataliptonencebiarenpinianeee’ 
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| Tell City, Ind., and Owensboro, Ky. Most of the money 
| will go for new and specialized machinery and the rest for 
| enlargement of manufacturing space. 





Raymond Loewy Associates have moved their New York 
| offices’ from 580 Fifth Ave., to 488 Madison Ave. 





Memco Engineering & Manufacturing Co., has moved to 
| Larkfield Ave. at Jericho Turnpike, Commack, L. I, N. Y. 







| Radio Corporation of America has purchased a 126,000- 
| sq ft building in Harrison, N. J., to increase their electron 
| tube manufacturing facilities. 








| Television Picture Tube Division of the Remington Rand 
| Laboratory of Advanced Research, South Norwalk, Conn,, 

including the facilities for the manufacture of their rectan- 
| gular TV tubes has been transferred to the Reeves Sound- 
| craft Corp., which is setting up a plant in Stamford, Conn, 



















Panelyte Division of St. Regis Paper Co., Trenton, N. J., 
has installed injection molding machines with capacities up 
to 120 oz for custom molding work. 


















Trumbull Electric Manufacturing Co., Plainfield, Conn., 
has sold its Raymersion Oven business to Jensen Specialties, 
Inc., Detroit. 


B. F. Goodrich Chemical Co., Cleveland, is constructing an 
| applied research laboratory at Avon Lake, Ohio. 


Morrison Steel Products, Inc., Buffalo, N. Y., is construct- 
ing a new 30,000 sq ft building at 601 Amherst St. 


TA ~ be & * Metal & Thermit Corp. has moved its general offices to 
100 E. 42nd St., New York 17. 


They Safely Wrap Electrical Coils, Cables, Riverside Metal Co., Riverside, N. J., has opened a Mid- 
; Atlantic sales office there. 
Wires and other Elements 


ee ee ee ee 


sit 
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| St. John X-Ray Laboratory, Califon, N. J., has been author- 


| offices to 330 W. 42nd St. 


*They’re woven from Underwriters’ Grade asbestos | ized by the AEC to handle Cobalt-60 on a rental basis. i 
arns so you can confidently use them for fire- ; ; 
clint cami ae pila ia United States Testing Co., Inc., has moved its New York 


They make tight, neat windings—they’re 
thinner; your choice of “‘thinnesses”’ of .010’’ and 
015” and in widths from 4” to 3”. | 





ASSOCIATIONS AND SOCIETIES 





Strong, yet light—these special advantages come 
from the very careful isi i i j 
product nag a net eas senor | F. B. Jewett Given Research Medal Posthumously ; 
Every step is quality-controlled at our modern | The 1950 Medal of the Industrial Research Institute, 3 
plant in Hogansville, Georgia. Try Asbeston Tapes Inc., was awarded posthumously to Dr. F. B. Jewett, for- ‘ 
—we know their superior quality will meet par- mer vice president of the American Telephone and Tele- 
ticular specifications. graph Co. The award was given “for his leadership in 


| building one of the first and most distinguished industrial 

|research organizations and for his accomplishments in the 

Sold by reputable distributors work of organizing American research effort in time of 
all over the United States. national emergency.” 








Frenchman Wins Top Ceramic Award 


Ivan Peyches, director of research for the Plate Glass 
| Works of the St. Gobain Co., Paris, France, has been 
named winner of the second annual Ross Coffin Purdy 
Award given by the American Ceramic Society for out- 
| standing contributions to ceramic literature. Dr. Peyches 
was given the Award at the Annual Meeting of the Society 
in New York on April 23-27, for his paper, “The Princi- 
ples Underlying the Electric Melting of Glass.” Although 
glass is usually made by melting the ingredients with oil 
or glass flame, the paper takes up the heating of molten 
glass by passing electricity through it. 







ASBESTON® 
US.ROYAL 


UNITED 4 elrte RUBBER COMPANY 


























| Titus G. LeClair Elected President of ATEE 


Textil ‘ : i iat ‘ 
extile Division Succeeding James F. Fairman sf New York as president of 


UNITED STATES RUBBER COMPANY ei the American Institute of Electrical Engineers, Titus G. Le- 


1230 Avenue of the Americas e New York 20, N.Y. Clair was elected to the post at the opening session of the Sum- 
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aire ccece co GFE you 


only this far away from 


MORE APPLIANCE SALES? 


Sales preference for your appliances may be only a matter of 
2/1000 of an inch of thickness—the beauty and lasting quality of 
its finish! Buyers of appliances today have learned to demand and 
expect the punishment-resisting, white-for-life characteristics made 
possible by the newest developments in synthetic resin finishes. 

Kemclad* Appliance Finishes provide these qualities, accurately 
adapted to the specific needs, design-wise, production-wise and 
sales-wise, of appliance manufacture. In addition, they provide 
important production advantages as well: 


Freedom from production difficulties. One user alone has ap- 


plied over 86,000 gallons without technical or production 
problems. 





Fewer rejects. Greater hardness with flexibility enables minor 
defects to be rubbed out—or “dinged” out—after baking. 

Lower cost per unit. Exceptionally high solids content (65-68%) 
with low viscosity makes finishing cost low for any given 
thickness of finish. 


Technical Service Engineers will be glad to advise what a Kemclad 
Appliance Finishing System can do for you. Investigate today—write 


The Sherwin-Williams Co., Industrial Division, Cleveland 1, O. 
*® 
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THIS NEW CATALOG- 


PRODUCTION 
SCREWDRIVING 
PROBLEMS 


It’s alive with illustrations and 
descriptions of invaluable time- 
saving aids: POWER SCREW- 
DRIVERS that drive all types of 
screws as fast as one a second, 
without stripping of threads or 
marring of heads, all driven to 
uniform tension, 3 models .. . 
Also Fixtures, Nut Drivers, Hop- 
per Units and Special Assembly 
Machines. Modern necessities 
that will materially cut produc- 
tion costs. 







MOTORIZED 
HOPPER UNITS 


Sturdy efficient machines, easily adapted 
to Presses, Centerless Grinders, Thread 
Rolling and Slotting Machines or Special 
Machines. They will feed Screws, Screw 
Blanks, Rivets, Pins, Discs, Nuts, Bear- 
ing Rollers, Steel Balls, Washers and mis- 
cellaneous items. 6 sizes: 8”, 10”, 12”, 16”, 
24” and 30” diameters. 














fo oath ee ae aaa ef eae einggmammmauaaicamatata 1 
| DETROIT POWER SCREWDRIVER CO. | 
1 2801 West Fort St., Detroit 16, Michigan ! 
Yes, send along your new catalog .. . sounds interesting. | 
| | 
COMPANY NAME a en a 
| | 
. STREET ADDRESS Sal 
| city = STATE ons 4 
chains diliidibpinhaiceeeseumaigiadnsscarqueinataecmbeaieaiemmannc ampemmemas 
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mer and Pacific General Meeting held in Pasadena, Calif. Mr. 
LeClair is assistant chief electrical engineer of the Common- 
wealth Edison Co., Chicago, and has been active in Institute 
affairs for many years. Vice presidents for the districts are: 
Joseph _G. Tarboux, professor of electrical engineering, Cornel] 
University, representing the North Eastern District; Clayton 
S. Purnell, industry supervisor, Industrial Sales Dept., Westing- 
house Electric Corp., representing New York City District; 
John R. North, vice president, Commonwealth Associates, Great 
Lakes District; Harry R. Fritz, chief engineer, Southwestern 
Bell Telephone Co., Southwestern District; and John A. Me- 
Donald, superintendent, Service Shop, General Electric Co, 
Northwestern District. 


ASM Names New Officers 


Walter E. Jominy, staff engineer, Chrysler Corp., was 
named to serve as president of the American Society for Metals 
for the year 1950-51. Mr. Jominy is now serving as vice presi- 
dent. Dr. John Chapman, head, Department of Metallurgy, 
Massachusetts Institute of Technology, is the new vice 
president. 


CALENDAR OF MEETINGS 


June 26-July 21—Second Product Design Seminar of 
Lehigh University and Society of Industrial Design- 
ers, Lehigh University, Bethlehem, Pa. 


Aug. 7-19—First United States Industrial Trade 
Fair, Navy Pier, International Amphitheatre, Arena 
and Coliseum, Chicago. 


Aug. 21-25—National Technical Conference, Illumi- 
nating Engineering Society, Hotel Huntington, Pasa- 
dena, Calif. 


Sept. 3-8—118th National Meeting, American Chem- 
ical Society, Chicago. 


Sept. 5-9—Sixth National Chemical Exposition, 
American Chemical Society, Coliseum, Chicago. 


Sept. 18-22—1950 National Conference and Exhibit, 
Instrument Society of America, Memorial Auditor- 
ium, Buffalo, N. Y. 


Sept. 19-21—ASME Fall Meeting, Hotel Sheraton, 
Worcester, Mass. 
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BOOK REVIEWS 


ES 


Television Components Handbook—By A. C. Matthews 
Published by Philco Corporation, Accessory Div., “C” andy 
Tioga St., Philadelphia 34. 160 pp. $2.50. f 
Reference data in this compact handbook is intended to fill 

the gap between textbook and engineering handbook for tele-— 

vision engineers. Separate chapters cover general 


we 


design, 
antenna systems, eight classes of components (capacitors, Te" 
sistors, switches, etc.) and insulating materials. Well illustrated)? 
concise and quite complete for its length. 


Kent’s Mechanical Engineers’ Handbook, Twelfth Edi- 
tion (two volumes)—Volume I edited by Colin Car- 
michael and Volume II edited by J. K. Salisbury. Pub- 
lished by John Wiley & Sons, Inc., 440 4th Ave., New 
York 16. Approximately 3000 pp. $8.50 per volume. 

Comprising two separate volumes, Design and Production, 
and Power, the handbook reflects developments in mechanical 
engineering that have been made since the eleventh edition 
was published in 1936. New material in the Power volume 
includes: gas turbines, coals, steam, theoretical steam rate 
tables, heat gain, diesel locomotives, air and marine trans- 
portation, atomic power an instrumentation. Additions m™ 
the Design and Production volumes: plastics, plastics molding, 
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Our 102nd year 
1848-1950 


COPPER 


HUSSEY 


PE Ee) 


_ C. G. HUSSEY & COMPANY 
: (Division of Copper Range Co.) 
ROLLING MILLS AND GENERAL OFFICES 
PITTSBURGH 19, PA. 


7 Convenient Warehouses to serve you promptly! 


PITTSBURGH, 2850 Second Avenue * CLEVELAND, 5318 
St. Clair Avenue * NEW YORK, 140 Sixth Avenue « 
CHICAGO, 3900 N. Elston Avenue + ST. LOUIS, 1620 
: Deimar Boulevard + PHILADELPHIA, 1632 Fairmount 
Sheet... Strip... Coils... : Avenue ¢ CINCINNATI, 424 Commercial Squore 
Fabricated Products (Rods... 
Wire ... Tubing... Nails) 




























build QUALITY 
into your 
quality 
products 
at lower 
assembled cost oe 
wth BURNDY 


HYDENT CONNECTORS : 


BENCH HYPRESS Y10NCP 
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@ one-piece, pure copper, 
tin-plated 


@ longitudinal indent best 
electrically and mechanically 


@ installed with any one of a 


wide number of tools to meet Y 


your production requirements. POLYPRESS Y8NA 
Write Burndy for samples and Hydent Catalog 


en 


BURNDY 


NEW YORK 54, N. Y. 





Ps ‘ 


oe 








servomechanisms, industrial electronic control, pressure seals, 
precision investment casting, power metallurgy, shot peening, 
brazing, machine hydraulics, statistical quality control, ang 
measurement and designation of surface quality. Much of thi 
material from the eleventh edition has been condensed, be 
volumes are larger. New index has been worked out to 
the information more accessible. Books measure 55% x & 
and are bound in dark maroon atholeather. 











Author’s Guide (for preparing manuscript and handli 
proof)—Published by John Wiley & Sons, Inc., New Yo 
16. 80 pp. $2.00 

Today’s engineer doesn’t have to be a professional author 
be increasingly called on to prepare technical reports and pape 
for publication. He will find much useful “how-to” informati 
in this manual, written expressly for the technical and scienti 
author. It instructs the author in the correct preparation of 
manuscript itself, the graphs, illustrations, tables and other é 
ments; and it informs him of the publisher’s procedure fre 
the moment the manuscript is submitted to the time the bos 
is off the press. Although the manual deals with book man 
scripts, much of the information, such as reading proof, marking 
manuscript for type and preparing engineering drawings, is 
equally applicable to papers and reports. A succinct chapter on 
editorial style covers such trouble-makers as abbreviations and 
compound words. A glossary and a page of standard proof- 
reader’s marks are also useful. 

“Author’s Guide” is actually the fifth, and completely re- 
written, edition of an earlier manual by Wiley first issued in 
1924 as “The Manuscript: A Guide for Its Preparation.” 















STANDARDS AND SPECIFICATIONS 





Varnished Tubing and Saturated Sleeving—Information on o/ 
the classes, grades, color, appearance, length, tolerance on FF 

cut pieces, inside diameters, and measurement of flexible 
varnished tubing and saturated sleeving used for electrical 
insulation is given in Publication No. VS1-1950. Entire 
section is devoted to sampling, conditioning of specimens 
and to the following tests: dielectric, heat-aging, trans- 
former oil, heat endurance, and burning. A table giving the 
identification of grades and summary of performance char- 
acteristics is included for convenience of the user. Copies 
may be obtained from NEMA, 155 E. 45th St., New York 
17, for $0.50 per copy. | 





Electric Water Heaters—N EMA Standards for Automatic 
Electric Storage-type Water Heaters, Publication No. 
WHI-1949, is a revision of Publication No. 45-104. Stand- 
ard contains information concerning the rating, testing, 
accessibility, accessories, color coding, marking, insulation, 
wiring, and temperature of household heaters of not less 
than 30-gal rated capacity. Copies may be obtained from 
NEMA, 155 E. 44th St., New York 17, for $0.90 per copy. 


Small Air Circuit Breakers—N EMA standard for small air 
circuit breakers, Publication No. ABI-1950, contains con- 
ditions for successful operation, voltage frequency, ampere 
and interrupting ratings, and tripping voltages for circuit” 
breakers of the tip-free type. Sizes of terminal connectors 
for front- and rear-connected breakers are given. Section of 
testing standards includes the limits of observable rise iff 
temperature in wire-wound and single-layer series coil§ 
according to different classes of insulation, conductors useq 
duration of temperature tests, and a description of thé 
dielectric test. Performance standards given. Copies may 
be obtained from NEMA, 155 E. 44th St., New York 17, for 
$1.10 per copy. 



























Glass Yarns—Staple-filament glass yarns used in the 
covering of wires and cables and in the production of elee 
trical insulation materials and components are covered iff 
Publication No. GF2-1950. Detailed information is giv 
concerning the description, physical properties, test meth 
ods and nomenclature of such yarns. Copies may be ob 
tained from NEMA, 155 E. 45th St., New York 17, for 
$0.70 per copy. 
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# plastic rqdio- 
snograph cabinet 
cot that time the 
sgest plastic ast- 
, ever. More 


First plastic televi- 
sion cabinet... in- 
volving an unprece- 
dented draw 163% 
inches deep. 


First plastic television 
console, weighin 
about twice as muc 
as the largest casting 
theretofore compression 
- molded. 


irst again... 

with a_ plastic 
console cabinet 
to house a 1212 
inch television 
receiver. 


Whgt next in plastics? The record of MPe achievement for 
Admiral points the direction...opens tempting new vistas 
to the product design engineer. 


MPc has pioneered the production of larger, heavier, 


finer plastic castings. The continuing series of 

“firsts” pictured here suggests fascinating new uses 

for molded plastics with their many unique 
properties, their beauty and low cost. 

MPc has the equipment to tool and mold the 
big ones...yes, and the necessary vision and 
experience too! Product designers are in- 
vited to consult with Moxpep Propucrts 
Corporation. 4539 West Harrison St., 
Chicago 24, Illinois. 
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READY STAKE 
TO CUT 
SWAGE & 
CRIMP ~. 
RIVET . 


MARK 


ELECTROPUNCH 
~A1y-+* 

A LIGHTNING-FAST 

ELECTRIC IMPACT HAMMER 

A Production Tool 

with 1000 Uses 

@ Low priced 

. @ Plug-in Units 


@ Controllable impacts up to a 
ton 


@ Higher power units engineered 


BS TER, INC. 


EDHAM 92, MASS. 


BLACK 4 


309 PLEASANT ST 


PROVIDE DELAYS 
RANGING FROM 
1 TO 120 SECONDS 


Features: — Compensated for ambient 
temperature changes from —40° to 110° F 
. . - Hermetically sealed; not affected by 
altitude, moisture or other climate changes 
. - - Explosion-proof . . . Octal radio base 
. .. Compact, light, rugged, inexpensive . . . 
Circuits available: SPST Normally Open; 

SPST Normally Closed. 
PROBLEM? Send for Special Problem Sheet” 


oo” 

. 0” Amperite REGULATORS are the simplest, 
lightest, cheapest, and most compact method 
of obtaining current or voltage regulation 
. . . For currents of .060 to 6 Amps... . 
Hermetically sealed; not affected by altitude, 
ambient temperature, humidity. 

Write for 4-page Illustrated Bulletin. 


FA mperITE CO., Inc., 561 Broadway, New York 12,N.Y 


ee eeeeenssassssesneeeneentnssieell 
Pressure-Sensitive Adhesive Tapes for 


Improved Insulation, Faster Assembly 
(Continued from page 87) 


Se ssnssssnssssssseessssssnsenenseemnsesess 

In making electrolytic corrosion tests, some manufac- 
turers have mounted the copper wires on glass that itself 
may be slightly corrosive. Some instances of corrosion 
have been traced to this practice. It was at first believed 
that the tape was the corrosive material, but investiga- 
tion disclosed that in all cases involving noncorrosive 
cellulose acetate tapes, the glass was at fault. It should 
be remembered that soft alkali glass will liberate a cer- 
tain amount of free alkali when subjected to high tem- 


Dielectric strength, kv per mil 
Dheaebh Bw & & & 


oooso 


Temperature , °F 


Fig. 1—Effect of temperature on the dielectric strength 
of vinyl-type pressure-sensitive adhesive electrical tape. 


perature and humidity conditions. This source of corro- 
sion is especially to be watched where hygroscopic or 
porous tape backings are employed. Use of phenolic 
mounting boards may also lead to spurious test results. 

Other instances of green-copper corrosion under the 
noncorrosive types of p.s.a. tapes have been traced either 
to a corrosive flux (such as ammonium chloride) or to 
other outside corrosive agents. Even certain types of 
natural-resin fluxes have been found to be corrosive 
Still other cases of corrosion have been recorded af 
plants where operators are allowed to eat lunch at theif 
work benches and corrosive substances deposited off 
their hands from olives, pickles, salted peanuts, etc., com 
taminated the electrical wiring during assembly and 80 
caused definite corrosion. Perspiration on operators: 
hands is also sufficient to cause corrosion on coppef 
wire where high moisture conditions prevail. 

Tapes for use in electrolytic capacitors are usually 
evaluated by the nephelometric or cloud test, which is 
based on precipitating the soluble chlorides with silver 
nitrate in a weak nitric acid solution. Although this test 
works reasonably well, in some instances it was found 
that certain organic chlorides were not precipitated with 
the silver nitrate. Actual accelerated aging tests om 
capacitors indicated that these organic chlorides even- 
tually break down to corrode aluminum. Therefore, it 
was necessary to correlate actual life»tests with total 
chloride content. To determine total*chlorides, a poten- 
tiometric method was used in the Minnesota Mining 
laboratories. This consisted of ashing the tape with 
sodium carbonate, neutralizing and ‘titrating (potentio- 
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| 
withstands \ 
. , hot spot ! 
| \ temperatures : 








130¢€ 


When you need magnet wire that really works \ Class B 
for you in hotter-than-hot spots (180 to 200C)— — 105¢ 
choose Silotex*. For Silotex, Anaconda’s silicone- | a i 
bonded Vitrotex* (fibrous glass-insulated ), has | : 


proven its ability to stand up in these danger spots | \ i 1 
... and for relatively long periods of time. \ 





Here are the reasons why you will like SILOTEX—and continue 
ONL Cee 


resists Mhqisture withstands has high is fire 
Tee ate te Pa operating resistant 
temperature... overloads... temperature 
range over high 
ambients... 





Contact your nearest Anaconda Sales Office or Distributor for 
complete information about Silotex Magnet Wire. Anaconda Wire & 
Cable Company, 25 Broadway, New York 4, New York 


50396 14 





Reg. U. S. Pat. Off. 










NACONDA 


WIRE AND CABLE 


the right wire for the job A 
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Ce Ra 


CONTACTORS {/y// 


Underwriters’ 
Approved. 600 Volts AC 


SIZE 
Non-Reversing 
2 to 4 Pole 2-3/4” w. x 3-5/8” h. x 3-5/16" d. 
5 to 8 Pole 5-9/16" w. x 3-5/8” h. x 3-5/16" d. 
Reversing 
2 to 4 Pole 5-9/16" w. x 3-5/8” h. x 3-5/16” d. 
Note: 10 and 15 ampere contactors have same mounting 
and overall dimensions. 


ACCESSIBILITY 
To replace contacts, it is not necessary to disassemble the 
complete contactor. Just remove the parts comprising the 
stationary and movable contacts. Contacts can be replaced 
without disturbing wiring. To change coil, remove magnet 
frame and coil assembly only. (See illustration below.) 


Using a screw driver only, you can easily change any pole 
from normally open to normally closed. No special parts 
required. 10 and 15 ampere parts are interchangeable. 


RELIABILITY 


Laboratory tests involving millions of operations, plus field 
service of thousands of R-B-M contactors on door operators, 
radio transmitters, packaging and weighing machinery, hoists, 
machine tools and many other industrial applications offer 
proof of dependable, trouble-free performance. 


ADVANCED DESIGN 


Melamine Insulation. Molded coil housing. Ilsco solderless 
connectors. 50/60 cycle magnet coils. Palladium silver con- 
tacts. Stainless steel self-contained 

contact springs. 


Where space is a factor, and 
accessibility a must—use 
R-B-M industrial contactors. 
Initial low cost plus depend- 
able performance will save 
you money. Write for Bulletin 
600 and price list on your 
company letterhead. 


R-B-M 
ESSEX WIRE CORP. 


Logansport, Indiana 


metrically) the sodium chloride ions with silver nitrate 
All tapes to be used in electrolytics are now tested by 
both the nephelometric and potentiometric methods. As 
an additional safeguard electrolytic corrosion tests are 
also conducted. 


Future Trends 


Emphasis on high-temperature dielectric materials as 
indicated at the 1949 meeting of the Conference op 
Electrical Insulation gives evidence of the need for more 
heat-resistant p.s.a. tapes with increased heat resistang 
for use in conjunction with such materials. (5) The 
development of the thermosetting-type adhesive wag a 
step forward in this direction, making possible the ug 
of a glass-cloth p.s.a. tape for certain Class B insulated 
motor applications. 

Oil-resistant adhesives constitute another important 
development now materializing. Already certain tape 
have been developed that will remain anchored in oi 
filled transformers, although they are not entirely satis 
factory for use in askarels such as Pyranol and Inertine 
where the solvent action is even more severe than ip 
ordinary transformer oils. 

In addition, many new types of thermoplastic back 
ings may be coated with pressure-sensitive adhesives for 








Power factor 
Dielectric constant 


60 102 10 104 los 
Frequency,cps 


Fig. 2—Effect of frequency on the power factor and 
dielectric constant of the vinyl-type p.s.a. tape. 


special applications. These backings include polyester 
films, which show promise of possessing good physical 
as well as electrical characteristics ; the polyethylene and 
polystyrene films, for high-frequency applications ; and 
the polyvinylidene and _polyisobutylene- polyethylene 
films for special moisture proofing. 

It is also possible that use of semiconducting and cor 
ducting films and foils will broaden the uses for tape 
in the electrical field. Already certain shielding applt 
cations are being performed with such p.s.a. tapes. Im 
provements are also being made in the synthetic rubber 
line, which may result in the development of new back 
ings with greater abrasion resistance, toughness, supe 
rior aging and lower conductivity. For banding appli 
cations where exceedingly high strength is requifed, 
electrical-grade glass-filament tapes will complement the 
present type of glass-cloth tapes. 

It is entirely probable that pressure-sensitive adhe 
sives will be developed with extra-high bonding strengt! 
or with thermosetting characteristics; so that whet 
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Appliances need good motors to give 
dependable service. Years of engi- 
neering and manufacturing experi- 
ence have put top quality into Delco 
appliance motors. 


But today, appliance manufacturers 
need even more than that. Fast 
changing markets often mean changes 
in motor specifications or delivery 
dates. Because Delco is organized 
to meet these requirements, manu- 
facturers get what they want—when 
they want it—changes included. 


That’s why more and more spec 
sheets carry the note, “DELCO PRE- 
FERRED.” Compact Delco Motors, 
designed to meet the specific torque 
and service requirements of the 
application, are built in sizes from 
14 H.P. up. 


v v v 


Why not get all the facts about © 


Delco Motors? Contact the nearest 
office listed below— 





If you design, specify, maintain 
or use HEATING ea tse 


Here’s “must-have” data for Product Engi- 
neers, Plant Engineers, Purchasing Agents, 
Maintenance Superintendents and Production 
Managers; information you need to stay on 
top of your job! 

Prepared especially for you in Specification 
and Performance Sheet form, this brand-new 
catalog contains complete details on Immer- 
sion, Urn-Type, Finrod, Rod-Type and other 
electric heaters. You'll find it helpful whether 
you use heat for chemical solutions, process- 
ing tanks, steam tables, ovens or a hundred- 
and-one other purposes. 

Your files aren’t complete unless you have 
this book. So. . . send for it—today! 


: : right now— while you're 
Mail this Coupon ¢ ii), thinking about it. 


SSSSSSSSSSSSSSSSSSESSSESESSESEEEEEOEESEEEEESESE 


Gentlemen: 
Please rush me my free copy of your new Electric Heating 


Unit catalog. 

Name Title 
Firm 

Address 

City 
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coated on both sides of a film, these adhesives will fune- 
tion both as insulation and as a means of fastening to 
replace screws and bolts in the assembly of various 
electrical components. 

Development of insulating films with exceptionally 
low leakage characteristics and with superior ozone re- 
sistance, indicates that it may be possible to produce 
p.s.a. tapes for splicing of coaxial and exceedingly high- 
voltage cables. New test methods for various materials 
may have important bearing on p.s.a. tapes. For exam- 
ple, ASTM work on a nondestructive test for determin- 
ing bond strength of adhesives may be applicable to 
p.s.a. tapes. 

Even such characteristics as the corona-starting volt- 
age of adhesive tapes may be important in certain in- 
stances. (6) This factor should be of special impor- 
tance, for instance, in testing materials going into aero- 
nautical equipment, where reduced air pressure will 
make ozone prevention a greater necessity. O00 


Cited References 


. “Adhesives: Their Properties and Uses in Elec- 
trical Equipment,” L. P. Hart, Jr., Machine De- 
sign, Vol. 20, No. 1, January 1948, p. 126. 

2. “Survey of Electrical Insulation Practices,” M. A. 
Faucett, C. Houpis, G. E. Leibinger,” University 
of Illinois Bulletin, Vol. 47, No. 23, November 
1949, p. 74. 

. “Electrolytic Corrosion: Method of Evaluating 
Insulating Materials Used in Tropical Service,” 
K. N. Mathes and B. H. Thompson, Electrical 
Engineering, Vol. 64, June 1945, p. 295. 

. “The Corrosion Handbook,” H. L. Uhlig, John 
Wiley & Sons, Inc., New York (1948). 

5. “Research Developments in Dielectrics,” Alex. E. 
Javitz, ELectRIcAL MANUFACTURING, Vol. 45, No. 
1, January 1950, p. 80. 

. “The Design of Insulation Systems for Small Ro- 
tating Machines by the Determination of Corona 
Voltage,” R. D. Jones and E. M. Stanberry, AIEE 
Miscellaneous Paper 49-213, July 1949. 


Other References 


“Adhesives, too, are Fasteners,” Alex. E. Javitz, 
ELECTRICAL MANUFACTURING, July 1948, p. 94 (A 
review of various adhesives including a section on 
pressure-sensitive adhesive tapes. Bibliography 
with ten references). 

“Causes of Corrosion of Fine Copper Wires Carrying 
a Potential,” H. N. Stephens and G. B. Gehrenbeck, 
AIEE Transactions, Vol. 59, June 1940. 


All-At-Once Redesign 
Pays Off 


(Continued from page 81) 


through the hands of different owners the identification 
plates may be defaced or destroyed. A cast-on identi- 
fication is not very readily removed except with 4 
cold chisel. 

As drawings were completed, they went through the 
production engineering department to be checked 
against available machining equipment and for lowest 
cost machining methods. Time after time, alternate de- 
signs were prepared to work in manufacturing econ- 
omies that came to light in this stage. For example, 
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engineering 


behind Kopp products 


Checking a lens for 
beam accuracy in the 
Kopp laboratory. 





brings the results 


you want 


Glass can give your product extra sales values—beauty, 
durability, wear resistance, color. But this hard, strong, 
non-rusting material should be engineered specifically 
for your application if it is to be most effective! 

Kopp products are engineered and made for you 
—scientifically designed, accurately manufactured and 
meticulously inspected. You can depend upon the quality 

ws of Kopp glass. 
mn | Kopp engineers will gladly work with you in develop- 


i- ing glass parts for your products. 
KO P P G LASS. INC., SWISSVALE, PA. 





Typical Kopp Lenses 
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Miller-Smith 
can supply your 


SPECIALTY TRANSFORMERS 


to meet all physical 
and electrical specifications. 


2socn 


Delivered to meet YOUR 
Production Schedule 


Miller-Smith Corp. 


SUCCESSOR TO 


Fe Pe 


P.O. BOX S68-A TRENTON 4, N. 


slight changes in design might allow the substitution 
of a milling operation for planing, or holes could be 
relocated so that all drilling could be done on one plane, 
Every effort was made to use interchangeable parts 
throughout, even though the functions of the various 
machines are quite different. Such parts as doors, hand- 
wheels, electric contactors, control knobs, bases, motors 
and bearings were standardized as designing went on 
to the detailing stage. 

Then came the building of prototype models from 
working drawings, which uncovered further opportun- 
ities to reduce cost or facilitate tooling. The first pro- 


This master set of column profiles was developed to aid 
in establishing a family resemblance in all eight models of 
Yates-American light woodworking machines. 


duction machines made to final design were completed 
and placed in a convention exhibit just 14 months after 
the redesign program was authorized. 

Final results in each machine met or surpassed the 
six objectives set up originally by management. The 
entire line is modern and attractive in appearance, with 
an unmistakable family resemblance. In addition, many 
desirable and unique operating features are embodied 
in these machines. For instance, on the band saw, 4 
hinged section in the table can be raised and the band 
saw blade lifted right up through the top of the base 
without the necessity of threading it through a slot in 
the table as is usually done. 

The surfacer uses a variable speed V-belt drive to 
regulate the rate of feed. It also has an unusual knife 
grinding attachment which consists of a standard port- 
able hand grinder mounted on a bar and drawn across 
the knives in the cutterhead by a screw. Its action 1s 
similar to that of a level-winding device in a fishing reel. 
This grinder can be demounted and used for the usual 
portable grinding jobs which exist in any shop. 

The lathe also has a variable speed V-belt drive, and § 
the variable speed control is interlocked with the motor 
control so the motor can only be started or stopped 
when the manual control is placed at low speed. 

The spindle sander has an unusual down-draft dust 
collecting system which draws the dust down around 
the spindle and discharges it at the rear of the machine. 
This sander also has a movable spindle guard which is 
held to the table by permanent magnets, making it 
easily adjustable to suit working conditions. 

The shaper is provided with super-precision ball beat 
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and Samples for Test 


Get this folder on BH ‘649”’—it’s packed with technical information 
about the toughest insulation we have ever made. Tells how BH 
649” resists severe abrasion—retains rated dielectric strength under 
d constant vibration, excessive current load—stays supple after baking 
f 24 hours at 302°F. 


It tells how BH ‘‘649” endures high operating temperatures without 
impairing its physical and electrical properties and how it withstands 






sub-zero temperatures. 

ef 

| It shows some of the many applications for this outstanding insula- 
re fi tion—products and equipment in which BH “649” is being used. 
‘ It gives important technical data on the resistance of BH “649” to 
vapors, oils and chemicals. It includes three 4” samples of Grade 
; ‘“A-1” Tubing—for production samples give us details about your 
é requirements. 
d BENTLEY, HARRIS MANUFACTURI <°0., CONSHOHOCKEN, PA. 
se 
in 
0 


al 
d 
Ym a es ss es es ss ee ee a a | ICE COLIPON NOW OO OOO OO 
d 
Bentley, Harris Mfg. Co., Dept. M-7, Conshohocken, Pa. 
st I am interested in BH “649” Fiberglas Tubing and Sleeving. Send Technical Data Folder. 
d 
e, NAME 
is 
it ADDRESS 
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KNOT IT ... Take a length of 
BH “649”. Knot it. Pull it as tight 
as you can. Twist it. Then loosen the 
knot. There is no cracking. No 
change in the dielectric strength. 


ee ae ss TH 
length of BH “649”, 
Hold the ends firmly. 
Then rub the sample up 
and down briskly in a saw- 
ing motion against the edge of a 
desk or chair. See how difficult it is 
to damage the coating. 


HOLD A Z 
MATCH UNDER 3 
Ee. sss aes 

length of BH “649”. 
Hold a lighted match under it. BH 
“649” will not support combustion. 


Send samples, pamphlets and prices 
on other BH Products as follows: 


0 BH non-fraying Fiberglas Sleeving 


(1 Cotton or Rayon-base Sleeving and 
Tubing 
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A NEW Timer Relay 


RACTICALLY non-breakable, 

steel-clad Durakool “fixed time”, 
Timer Relay with mercury to mercury 
contact operates in “sealed-in” hy- 
drogen under pressure. Tamper-proof 
delays available from .15 to 20 
seconds in either normally open or 
normally closed actions. Millions of 
contacts assured. 


No false contacts 
No chatter 


Quiet in operation 


+ + + 


Eliminates double contact- 


ing or breaking of circuit 


Send for bulletin 800 


STEEL MERCURY 


Durakool Zz... - 


See Telephone directory for local distributor 
or write 


DURAKOOL, INC.—Elkhart, Indiana 


IMPROVE YOUR 
ELECTRICALLY 

HEATED PRODUCTS 
AND EQUIPMENT WITH 
THERMALINK ELEMENTS 














ALISTS IN CORROSION - RESISTANT IMMERSION HEATERS 








Write Dept. E for Literature 


ELECTRO-THERM INC. 











8024 GEORGIA AVE., SILVER SPRING, MD. 









ings for operation at 10,000 rpm. These bearings, like 
all the other ball bearings on these machines are self- 
sealed and lubricated for life. All motors, with the 
exception of the one on the surfacer, are NEMA stand- 
ard frame motors, with dual voltage connections for the 
polyphase motors, and lubricated-for-life bearings. With 
one exception, all motors are controlled by magnetic 
contactors. OOO 





Elementary vs Schematic 
Circuit Diagrams 
(Continued from page 109) 





electronic circuits are energized. When tubes heat, the 
grid bias on tubes VT,, VT, and VT,, all type 6SH/7, 
are positive and the tubes therefore conduct. Plate cur- 
rents of VT, and VT, energize relays CR, and CR, 
respectively. The closing of these relays are merely 
preparative since they form interlocks with other con- 
tactors in the circuit to start the motor. Also prepara- 
tive to starting the motor, plate current of V7, is fed 
to the grids of the two grid-controlled thyratrons, VT, 
and VT,, through a bridge network consisting of R,, 
Rk, and R,;. The resulting d-c component from VT;,, 
controlled by the speed of the motor through the 
tachometer generator, is superimposed on 3.15-volt a-c 
component which lags the anode supply voltage by 105 
to 115 electrical degrees. Thyratrons conduct and the 
plate current flows through the saturating winding of 
the reactor. Current is limited by a 350-ohm potentiom- 
eter placed in series with the winding. Rotor is then 
placed in the centrifuge, the vacuum-tight door closed 
and the timer and braking rate (fast or slow) set. The 
motor can now be started by turning the speed selector 
to the desired speed. Ganged switches S, and S,, on 
the speed selector shaft energize CR, and the drive 
motor starts under full voltage since the reactor has 
maximum d-c saturating current. As the speed in- 
creases, the negative voltage generated by the tachom- 
eter generator overcomes the pre-set positive bias on 
the grid of VT,. This balances the bridge and reduces 
the accelerating current to the motor. The machine 
automatically attains and maintains the speed set by the 
speed control within 3 per cent. 

At end of run, power is switched off by the time 
clock which de-energizes CR, and the rotor is brought 
to a stop at either of the two braking rates selectable on 
the control panel. When coil of CR, was de-energized 
by the time clock, contacts of CR, automatically con- 
nected circuit for regenerative braking except for the 
brake switch. (Contacts of CR, in the de-energized 
position reverse the field of the motor and connect the 
motor to the primary power lines through a braking 
resistor and a separate brake contactor.) If fast brak- 
ing was selected the circuit is closed through the brake 
contactor and the rotor will decelerate rapidly down to 
approximately 1000 rpm. At 1000 rpm the voltage 
from the rate generator is insufficient to maintain a 
positive bias on the grid of VT,. This reduces the plate 
current of VT, and de-energizes CR, which opens the 
braking circuit and allows the rotor to come to a gentle 
stop by friction. Actually the rate generator is con- 
nected to the filament and cathode through a potentiom- 
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CAP SCREWS 
Toughness... Strength... Precision 


Accurately headed, precision threaded and plenty rugged— 
that, in a nutshell, describes Lamson “1035” Cap Screws. 


Lamson pioneered the “high tensile” Cap Screw after years of research 
and “on the job” testing. 


Today’s “1035” product is precision-made on the finest type of bolt-making 
machinery—and heat-treated automatically in furnaces 
where the atmosphere is scientifically controlled. 


As a result, the modern Lamson “1035” Cap Screw is unmatched 
for strength, toughness and all-round quality. 


That’s why you’ll be way ahead always to say “Lamson” before you say “Cap Screws.” 
THE LAMSON & SESSIONS COMPANY 


General Offices: 1971 West 85th Street, Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio @ Birmingham e Chicago 
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WANT MORE INFORMATION 
on any of these fasteners? 
CHECK —and CLIP this strip. 


LAMSON LOCK NUTS: Fconom- 
ical, vibration-proof. Can be 
re-used repeatedly. 


"1035" SET SCREWS: Cup point 
type, hardened, heat-treated. 


COTTER PINS: Steel, Brass, Alu- 


minum and Stainless Steel. 


SPECIAL NUTS: Cone, Barrel, 
Oblong, Plier, Tri-Slot, Half- 
round, etc. 


PHILLIPS AND CLUTCH HEAD: 
Machine Screws and Tapping 
Screws. 


MILLED STUDS: Concentric, 
accurate, ina full range of sizes. 


“BENT” BOLTS: Including U 
Bolts,Eye Bolts, Hook Bolts, etc. 


WEATHER-TIGHT BOLTS: Elimi- 
nate counter-boring in wood 
assemblies. 


PIPE PLUGS: Forged Steel, 
heat-treated. 


The Lamson & Sessions Company 
1971 W. 85th St., Cleveland 2, Ohio 
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MERCURY 
SWITCHES 


MERCOID 


Assure Accuracy, Positive 
Operation and Long Life 


Mercoid hermetically sealed switches are the most dependable means 
for opening and closing an electrical circuit. They cannot be affected 
by dust, dirt, moisture or corrosion; nor are they subject to open 
arcing. pitting, oxidation or sticking of contacts. 

They are successfully used in many industrial applications. 

There are various types available. The magnetic type, illustrated 
above. operates with the movement of the magnet—the tube remains 
stationary. The tilting type, opens and closes the circuit on a snap- 
action principle. Both types provide an instantaneous and positive 
“make"’ and “*break"’ in the circuit. 

Our engineering staff will assist in their application to any of your 
switch problems 


THE MERCOID CORPORATION 
4227 West Belmont Avenue, Chicago 41, Illinois 
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CANNON 


48 PAGES OF 
INFORMATION... 


on K, RK Plugs, Receptacles and 
Accessories of this versatile line of 
Cannon Plugs are contained in the 
new 1950 Edition, completely revised 
and up-to-date for connector users. 


Address Cannon Electric Development Co., 
Division Cannon Manufacturing Corporation. 
3209 Humboldt Street, Los Angeles 31 Calif., 
Canadian offices and plant: Toronto, Ontario. 
World export: Frazar «Hansen, San Francisco. 
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eter. By reducing the negative voltage on the cathode, 
it becomes more positive than the grid which, in effect, 
creates a negative bias on the grid. When CR, was 
de-energized the door interlock solenoid was energized 
and released the door latch and air valve. 

Since several sizes of rotors can be used with this 
centrifuge, a device was incorporated in the speed con- 
trol to limit speed of the larger diameter rotors. Mount- 
ing cradle contains a deflection member which actuates 
snap-action switches in accordance with the weight of 
the rotor. These are shown at lower right-hand corner 
of the elementary diagram. The unit can not be oper- 


Combined Reprint Available 
This article will be combined with “How to Lay Out 
Control Circuits” appearing in the April issue on page 
97, in the form of an 8-page reprint including the com- 
plete text of both articles. A reference copy of this 
reprint is available for your files. See page 212. 


ated without a rotor since the switches are in the rate 
generator-speed control circuit. Any rotor will close 
the light rotor switch which closes the generator cir- 
cuit. When a medium weight rotor is inserted it opens 
the medium rotor switch that in turn opens the circuit 
of the high-speed section of the speed control switch, 
A heavy rotor opens both medium and heavy switches 
which opens the circuit to the last half of the speed 
control switch. 

Tube VT, protects the system against a runaway 
motor. When motor increases speed, the counter-emf 
increases and this a-c voltage is fed into the selenium 
rectifier bridge circuit through two blocking capacitors 
C, and C,. The rectified negative voltage is fed to the 
grid of VT, in series opposition to the positive bias 
provided by potentiometer R,, ganged to the speed 
setting control shaft. Any abnormal speed rise causes 
a negative bias on the grid, reduces the plate current 
to zero and de-energizes CR, which opens the motor 
circuit. 

In some cases it is desirable to run the centrifuge at 
low speeds with the vacuum-chamber open. In 
this case, the same starting sequence is used except the 
selector switch is turned to position 1 and the door is 
left open. Since switches S, and S, are mechanically 
coupled to the speed switch shaft, the circuit is con- 
nected to the door interlock by-pass (left-hand contact 
of S, in Fig. 2) and motor will run at low speed. But 
if the speed selector-switch is turned to a higher speed, 
the motor will stop unless the vacuum chamber door 
is closed. ooo 
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What Is a “50 C” Motor? 


(Continued from page 107) 


avoid exceeding the maximum total temperature for the 
respective classes of insulation. Thus for a 75 C am- 
bient, a drip-proof motor with Class B insulation could 
be rated at 35 C rise without exceeding the 130 C hot- 
test spot for that insulation. With Class H insulation 
it could be rated at 75 C rise. 

[For other ways of handling this problem, see 
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Announcing 


DU PONT “RUL 


FLAME-RETARDANT PLASTIC for electrical insulation 


Here’s a new Du Pont material, especially developed for the electrical industry to meet 
the need for high-quality insulation that will not support combustion. 


Look at these features — 


1. Dielectric Properties. ‘Rulan’’ flame-retardant plastic 
has a dielectric constant of 2.7 and high dielectric 
strength. It has a low power factor (0.002) that is 
constant over a wide range of frequencies. It is non- 
tracking. And ‘‘Rulan”’ retains its excellent electrical 
properties even after immersion in water for long 
periods at elevated temperatures. 


2. Nonflammable. In flammability tests for insulation, 
*Rulan” has proved nonflammable. Further, it 
won't melt or drip, a big safety improvement. 


3. Mechanical Properties. ‘‘Rulan” 


strength, is tough and flexible. It has excellent low- 


has good tensile 


temperature properties, is useful even below —60°C. 
(—76°F.). ‘“Rulan’’ has verv low water absorption 


(only 0.02 per cent by A.S.T.M. test). 





“Rulan” contains no plasticizer, hence is useful in 
non-migrating jackets. It can be extruded onto wire 

at high speeds and can be injection-molded. At present, 
molded electrical parts and extruded electrical tape 

are being developed for uses where flammability is a factor. 
Wire today for more information. Our salesmen and 
technical staff will be glad to help you. E. I. du Pont de 
Nemours & Co, (Inc.), Polychemicals Department, 
Plastics Sales Offices: 350 Fifth Avenue, New York 1, 
N. Y.; 7S. Dearborn Street, Chicago 3, IIl.; 

845 E. 60th Street, Los Angeles 1, Calif. 
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High-voltage hook-up wire 
Neon-sign cable 

Signal-control wire 
Multi-conductor control cable 
Television lead-in wire 

Radio feed-back wire 
Flame-retardant line wire 
High-voltage street-lighting cable 
Other high-frequency uses 
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Better things for Better Living 


... through Chemistry 


The SCRUGGS MOTOR will help you 


Develop a 
Better Product 


Scruggs 4 Pole Shaded Pole 
Motor 110V, 220V, 60 cycles 
AC, Approx. 1700 R.P.M. 





Closed case 


Ventilated case 


UNUSUAL FLEXIBILITY for a wide range of applications. 
Width of stator and rotor stack, also winding formulae, 
can be varied to give desired performance. 


NEW 4-POINT CAST BEARING BRACKET affords 
absolute, uniform air gap of minimum clearance, maximum 
power and minimum heat. Also, position of rotor within 
stator is centered accurately and permanently. The extra- 
capacity oil cups supply oil for long operations periods. 


SPECIAL FEATURES AVAILABLE include: variations 
in electrical characteristics, rotation, length and diameter 
of shaft, shaft extension, specially ground shafts, geared 
head motors, etc. 


Write for details and sample motor 


Scruggs motors will help you develop better products at 
less cost. Write, wire or phone us today about your appli- 
cation. Specify exactly what you require. We’ll gladly 
send you (memo invoice) a sample motor for your specific 
requirement. The Loyd Scruggs Co., 1022-32 N. Sixth 
St., St. Louis 1, Mo. 


TYPICAL APPLICATIONS 
Air Circulators ¢ Business Machines ¢ Coolant Pumps « Dictating Equip- 
ment ¢ Fans and Blowers! ¢ Unit Heaters and Coolers « Vending Machines 
Wire Recorders ¢ and many others 
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Spot’ Motors,” by C. R. Sutherland, ELectricaL Man- 


UFACTURING, March 1950, p. 94. 

In locations or applications that involve ambient tem- 
perature below 40 C, many machines can deliver more 
than rated load without exceeding the total temperature 
permitted for the insulation. No general rules can be 
established because of the various factors which deter- 
mine temperature rise. 

Continuous overloading of motors is not advisable, 
Temperature rise increases much more rapidly than the 
load, approximately as the square. That is, a motor 
operating at 1.2 times full load would have about (1.2)? 
—or 1.44 times the full-load temperature rise. 

Some applications require cyclic or repeated overload, 
with little or no load at other times. Special designs are 
available or can be furnished to meet special require- 
ments. However many of these may involve periods of 
excessive temperature rise. Fig. 1 showed that a Class 
A insulated motor may have a life expectancy of 7 years 
at 105 C. It is reduced to 0.4 months at 140 C. This 
simply means that the higher temperature “uses up” the 
life of the insulation. Then since 7 years is approxi- 








Other Articles on Motor Ratings 


In a continuing program of presenting design and application 
data on temperature ratings of electric motors the following 
feature articles have appeared in ELECTRICAL MANUFAC- 
TURING in recent issues: 


Bearings and Lubricants for High-Temperature Motor Opera- 
tion, June 1949, p. 110. Results of Navy—Industry study of 
silicone-base and other lubricants, and types of bearings for 
4000-hr service at 150 C. 

How Small Can a Motor Get, January 1950, p. 91. Cost and 
performance considerations as affected by efficiency, iron 
and copper losses, improvements in materials and manufac- 
turing methods. (Reprint available upon request to the 
Editor.) 

Predicting Motor Temperature Curves, February 1950, p. 113. 
Workable formula for calculating points on a motor load- 
temperature curve. 

Hot Spot Motors, March 1950, p. 94. Cooling methods, shield- 
ing, use of low heat-transmitting shaft materials, bearing 
design and lubricants as design aids for high-temperature 
machinery drives. 





mately 60,000 hours and 4 months is approximately 
3000 hours, 1/60,000 of the insulation life is used up 
per hour at 105 C and 1/3000 per hour at 140 C, or 20 
times as fast. This analysis implies that the motor could 
be operated at 140 C at 5 per cent of the time to have 
the same total life as if operated continuously at 105 C. 

The continuous operating temperature equivalent to a 
temperature cycling can be secured graphically, if the 
temperature cycle is known or assumed. An assumed 
temperature cycle is plotted in the lower portion of Fig. 
4. From the data in Fig. 1, the insulation life con- 
sumption curve can be plotted as in the upper half of 
Fig. 4. The average ordinate is obtained by integrating 
the area and dividing by the hours of the cycle, which 
when referred back to Fig. 1 gives the equivalent con- 
tinuous temperature. In the example shown, the equiv- 
alent continuous temperature is 130 C and hence the 
expected life for Class A insulation is 7000 hours if the 
cycle is repeated each 12 hours. 

In general it is more practical to use higher temper- 
ature insulation, or more liberally rated motors, than to 
go too far in exceeding the temperature limit of other 
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Makers of world-famous Nichrome* and over 80 
alloys for the electrical, electronic and heat-treating fields 


Driver-Harris Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 
Manufactured and sold in Canada by 


The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 
: *T. M. Reg. U. S. Pat. Off. 
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INSTRUMENTS 





UMINATED, 


EXCELLENT LIGHT DISTRIBUTION affords EASE in 
READING. GLARE REDUCED to a minimum by re- 
taining COMPACT DESIGN of front case extension. 
REFLECTED LIGHT PRINCIPLE permits use of stand- 
ard METAL DIALS eliminating translucent materials 
that discolor with age and use. BULB REPLACEMENT 
FACILITATED by removal of 
single lamp assembly. Two 3.8 
volt STANDARD BULBS are 
used and connected in series. 























Available in all ranges 
342” and 442” rectan- 
gular semi-flush models. 
Write Dept. D-70 for 
complete details. 







Cutaway views show- 
ing positions and 
connections of lamp assembly. 






BURLINGTON INSTRUMENT COMPANY 





BURLINGTON, IOWA 
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ONE OF THE NATION'S 
LARGEST AND MOST MODERN 
PRODUGTION FOUNDRIES 
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ESTABLISHED 1866 


THE WHELAND COMPANY 


FOUNDRY DIVISION 









MAIN OFFICE AND MANUFACTURING PLANTS 
CHATTANOOGA 2, TENNESSEE 
























insulation. Higher temperature insulation is frequently 
used to safely secure greater overload capacity. A Class 
3 insulated motor, for instance, may be rated 40 C rise 
and operated with the expectation of overloading it to 
where its temperature rise may actually be 70 C. 

The idea of overloading a machine and getting a 
higher temperature rise suggests that it should be pos- 
sible to develop a line of machines with Class B or Class 
H insulation having higher ratings and higher temper- 
ature rise. Motors designed to NEMA standards have 
definite horsepower ratings assigned to specific frame 
sizes. In order to get more output from a machine of a 
given size, the components must be worked harder. In 
other words, the electrical circuits must have higher cur- 
rent densities, the magnetic circuits must have higher 
flux densities, and there will be more stress in mechan- 
ical parts. 

Increase in current density increases the loss in the 
conductors according to the square law, P = J?R. 
Higher temperatures are the natural result. Insulation 
capable of standing higher temperatures, namely Class 
3 and Class H, can be used. However, some forms of 
these classes of insulation, such as conductor and ground 
insulation, may be thicker than corresponding Class A 
materials, reducing the space available for active con- 
ductors and thereby increasing the resistance, the power 
loss, and temperature. The increase in flux density in- 
creases the iron loss and the magnetizing current. Both 
contribute to higher temperature. 

Most motors have sufficient factors of safety in 
mechanical parts to enable them to carry considerably 
more than rated load. In some applications extra 
strength shafts, oversize bearings, and other parts 
might be required. 

All these factors combined have thus far limited the 
general offering of a line of high temperature motors 
with ratings exceeding those standardized. 

In some specific cases where temperature rise alone 
is a limitation, gains are possible. An example is non- 
ventilated motors. The heat resulting from the losses in 
the motor must be radiated or convected from the motor 
surface. The proportions of smaller motors are suffi- 


Fig. 5.—Comparison in size of nonventilated Class A 
insulated motor (right) and Class H insulated motor 
of same horsepower and speed rating. 


cient to provide adequate surface for dissipating the heat 
without exceeding Class A temperatures. Motors of 3 
or 5 hp and above require frame sizes larger than stand- 
ard to prevent temperature rises in excess of Class A 
temperature limits. A 5-hp 1800-rpm dripproof or 
fan-cooled motor, for instance, is normally built on a 
254 frame. Nonventilated it requires a 326 frame which 
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MODEL E 5. . 1/250 to 1/500 H. P. 


2-pole, shaded pole induction motor. 
Features include accurately aligned 
ft... oiless bearings. 






























7 - 
aay... 1/125 to 1/200 H. P. 


2-pole, shaded pole induction motor. Fea- 
tures include novel bearing construction 
which insures rigid and permanent aliga- 
ment of motor shaft... oiless bearings. 
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SMALL MOTORS 
Th | 


REPUTATION 


It’s a time-proved reputation, too .. . for 
dependability and trouble-free service . . . 
gained from years of use throughout the 
radio-phonograph industry. 

Whatever your small motor application— 
action displays, heater or exhaust fans, 
automatic controls, business machines— 
you’re sure of complete satisfaction when 
you choose from the GI Smooth Power line 
of small motors. 


MopEK®D - - - 1/50 to 1/100 H. P. 
4-pole, shaded pole induction motor. 
Features include scientifically designed air 
intake... dual cooling fans... self-aligning, 
oiless sleeve bearings. 


All three motors available in different sizes 
to meet power requirements varying from 
1/50 to 1/500 H.P. Write today for blue- 
prints and quantity price quotations. 


GENERAL INDUSTRIES Co. 


DEPARTMENT E ¢ ELYRIA, OHIO 
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CHACE 
BIMETAL . oe 





















IN BULLDOG’S 


a. 
BREAKER 


Chace Thermostatic Bimetal performs two essential 
functions in the new BullDog “Pushmatic”’ circuit 
breaker. The first is its normal “workhorse” role 
as actuating element for automatically tripping 
the breaker on overload or short circuit currents. 
A second, more unusual job is that of a “Watch- 
dog”, noting and compensating for changes in 
ambient air temperature; this allows the breaker 
to carry full rated load through a wide range of 
temperature variations. 


No. 41—Product of 
BuliDog Electric Products Co. 
Detroit 32, Michigan 


HOW CHACE BIMETAL MAINTAINS 
CONSTANT LATCHING DEPTH 






Current 
Carryin 
Bimeta 
HIGH 7 
nae. GG 
"EE A § 
Contactor “a, YAY 
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Al 
AVERAGE a! 
TEMPERATURE bona 
Remains 
Constant = A fixed latching position 
for current-carrying bimetal 
. (A) is automatically main- 
LOW tained by compensatin 
TEMPERATURE (CH @ ee 9 


bimetal (B) as ambient air 
temperatures change. 


This double-duty performance is typical of the 
versatility that product designers expect .. . and 
obtain . . . when they take advantage of the wide 
range of properties available in our complete line 
of thirty bimetals. Chace Thermostatic Bimetal can 
be furnished in strips, coils, special long lengths .. . 
or in completely-fabricated elements and sub- 
assemblies, ready for installation in your product. 


If operation of your product requires control by 
thermally-actuated devices, take advantage of our 
long experience in the manufacture and application 
of thermostatic bimetal. Consult a recognized 


authority ... the Chace Application Engineer. 


Pee eB 


BENS a Verel VV este V Ills 


1608 BEARD AVE., DETROIT 9, MICH. 


















is 110 lb heavier and occupies 120 per cent more space 
than the dripproof motor, as illustrated in Fig. 5. In 
some cases the use of higher temperature insulation, 
permitting higher temperature rise, makes it possible to 
get those ratings on the same frame size as the Class A 
insulated motors with better ventilation. OOO 


Cited References 
“Temperature-Aging Tests on Class A Insula- 
tion Fractional Horsepower Motor Stators”— 
Scott, Thompson, AJEE Transactions, Vol. 61, 
p. 499. 

“Synthetic Insulation and the 10 degree Rule”— 
Moses, Westinghouse Engineer, July 1945. 
“Motor Tests Evaluate Thermal Insulation of 
Class H Insulation and Silicone Varnish’— 
Grant, Kauppi, Moses, Gibson, ATEE Technical 
Paper 49-237. 

(4) ASA Standards C-50 Par. 2.056. 


Designing Amplifiers for 
Servomechanisms 
(Continued from page 93) 


variable-gain tube and fed to the control grids of the 
phase-sensitive detector which acts as a rectifier for the 
4000-cycle reference voltage supplied by the buffer am- 
plifier. Retified voltage is filtered slightly and applied 
as a negative-bias voltage to grids of the output tubes. 
With no error signal the phase-sensitive detector tube 
conducts current and serves as an efficient rectifier, 
providing sufficient voltage to bias the output tubes 
beyond cutoff and no current flows through either 
clutch. Any error voltage of sufficient amplitude, when 
applied to the grids of the phase-sensitive detector tube, 
will cause one half to conduct more readily and the 
other half to conduct less readily. Tube that conducts 
less actuates the clutch since the bias voltage on the 
grid of its output tube is reduced, dropping from large 
negative values to zero as the error signal increases. 
To insure large currents grids of the output tubes are 
“offset” with a small positive bias so the output bias 
drops to a small positive value with large errors. 

The velocity antihunt consists of a resistor in series 
with the clutches to provide a “velocity” control voltage. 
Cathodes of output tubes are connected to ground 
through a small resistor, and the cathode bias resistor 
of the variable-gain tube is grounded through this re- 
sistor. Any current through the clutches then develops 
voltage across this resistor and this “velocity” voltage 
serves to bias the variable-gain tube to reduce overall 
gain of the control amplifier as an approximate func- 
tion of velocity. Cathode resistor and bypass capacitor 
of the variable-gain tube are chosen to give an optimum 
time constant for the circuit. Charging and discharging 
of the capacitor also gives a slight derivative action of 
minor effect. The circuit should not be confused with 
an automatic-gain-control circuit. Velocity control volt- 
age is not derived from the amplitude of error voltage 
but from current through the clutch. 

A further improvement in action of the circuit is 
obtained through use of a nonlinear resistance in series 
with the clutch. With a small lamp used in place of the 
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fuom fart to finish. ¢+ “CUBEE” TAKES 
COMPLETE CONTROL OF YOUR PLASTICS PROBLEMS 


‘*‘Cubee’’ does a complete job... when you use our services you get the benefit of the 
entire organization working on your problem — designers, die makers, molding machine 


operators — everyone. You see, we have all the services 









Q-B Says: 
**Cubee solves your plastics 
puzzle, 
And he does it in a hurry 
Just toss the job in 
Cubee’s lap 
And eliminate a worry."’ 


available to you to help you solve your problems. 





Five of the key people here have a total of more 






than 75 years of experience in this business — and re- 





member, this is a relatively new field. That’s a lot of 









know-how — and it’s yours for the asking. Let 
‘‘Cubee’’ take over your plastics problems — from 


Start to Finish. QUINN-BERRY CORP. 
2637 West 12th Street 
ERIE, PENNSYLVANIA 


Will [5 









Branch Offices 










MR. HARRY R. BRETHEN PARAGON SALES COMPANY 
11341 Woodward Avenue 111 S. 22nd Street 

Detroit, Michigan Philadelphia 3, Pennsylvania 
Townsend 8-2577 Rittenhouse 6-5699 
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WIRE STRIPPERS 
Oma mee 





COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
wnit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counterclock- 
wise. Double-edge float- 
ing blades give square and 
clean cuts. Strands can be 
twisted in the stripping 
operation. Dialed microm 
eter allows setting within 
1/1000 inch of wire gauge. 
Precision plus! 







































E-Z AUTOMATIC WIRE 
STRIPPER (ALL STEEL) 


E-Z FOOT PEDAL WIRE STRIPPER 










HAND TOOL 


The cable is placed either 
lengthwise or crosswise be- 
tween concave rollers. Ad- 
justs automatically to center 
cable from 56” to 15/16” 
diameter. Adjusting screw 
sets the knife accurately 


A sturdy, efficient ma- 
chine for rapid production 
work. Designed to do qual- 
ity work on many types of 
insulated wire from 8 gauge 
to the very finest wire. Es- 
pecially suited for POS] and 
parallel cords. 

Everything in sight. No 
motor required. This ma- 
chine will instantly grip the 
wire, cut the insulation, 
strip it off and release the 
wire —all in ONE simple 
foot pedal movement. 





Sturdily built of steel, to last a life- 
time—the only all steel wire stripper on 
the market. 

Simple and efficient. As easy to op- 
erate as a pair of pliers. Always ready to 
use. Its triplicate action of clamping the 
wire, cutting the insulation and stripping 
is automatically timed and performed with 
ene squeeze of the handle. When the 
pressure is released, the handles open. 
Will not crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat or- 
ders attest to its superiority. 


NEW!—FOR TELEVISION 
Special blades available for 300 Ohm 
Television and F.M. wire. 


TRY THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid Wire Stripper in your shop on your own 
work. Send your wire samples and specifications so that we may 
accurately gauge your needs before shipping machine and instructions. 


Send for Circulars and Full Particulars 
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2224 SOUTH STATE STREET CHICAGO 16. ILL 









fixed resistor the resistance increases with current, 
This nonlinear characteristic of the lamp helps to com- 
pensate for the deviations from linearity in the clutch- 
brake characteristics. Thermal inertia of the lamp is 
quite: small but retards action of the circuit long enough 
for initial error signals to actuate the servo at full gain 
before being attenuated by the velocity-control voltage, 
In approaching balance position thermal inertia tends 
to increase the velocity damping slightly more than a 
fixed resistor, but this effect is desirable from a stability 
standpoint. 

Use of such a velocity antihunt in the control ampli- 
fier decreases the deadspot greatly so the servo can 
follow much more closely. While such an antihunt sys- 
tem is guilty of introducing a lagging error in output 
proportional to the velocity, total error is still quite 
small and quickly reduces itself. In positioning servo 
systems a velocity error is usually not serious. How- 


Don’t Tear This Article Out 


As with the three earlier articles in this current series 
of features on servomechanisms, this article will shortly 
be reprinted in full. Watch the “Reprints Available” 
page (see contents) for announcement, and then write 
in for your free copy. 










ever, in rate servo systems of high accuracy where these 
velocity errors might be objectionable other antihunts 
are used. 


The clutch-type servo is different from the reversing- 
motor servo in its requirements for error-velocity anti- 
hunt systems. The Twin-T and other “notch filter” 
antihunt circuits are somewhat impractical because of 
the higher frequency carrier needed. The same is true 
of acceleration generators placed on the serve output. 

To use an error-velocity antihunt system with a 
clutch-type servo it is necessary to develop a derivative 
of the error from some convenient location in the cluteh 
or its associated control circuit. Demodulation of the 
error voltage can be used to obtain an envelope of the 
error voltage and a slightly filtered d-c output then used 
to determine whether error is increasing or decreasing, 
as shown in Fig. 11. However, the limitation of this 
simple circuit is that the error envelope does not take 
into account direction of travel of the output shaft. 
Some form of circuit which would solve this limitation 
could be added to the existing circuit and make the 
antihunt system workable. However, it is much easier 
to use a signal in the control amplifier which is already 
sensitive to output direction. This system also avoids 
the use of a d-c amplifier designed for the small deriv- 
ative voltage. 

Circuit shown in Fig. 12 is quite simple and accom- 
plishes an approximate error-velocity antihunt with a 
minimum of components. The action of this type of 
circuit on the control amplifier is to shift the balance 
position of the closed loop system as a function of the 
error velocity. As the servo rushes up to balance point 
the antihunt system causes the synthetic balance point 
to advance toward the approaching servo. This causes 
the servo to release the engaged clutch as the servo 
reaches the synthetic or shifted balance point. Because 
output will overshoot the synthetic balance position, the 
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opposite clutch is engaged to stop the servo. As it slows 
the servo down the synthetic balance point moves 
toward the real balance point and also in the direction 
Fits Your of servo travel. If the system is working ideally, servo 
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output is brought to a stop exactly at true balance posi- 
Production tion while the synthetic balance point simultaneously 
moves to true balance point. For a servo output either 
To A — at rest or moving at constant velocity the synthetic bal- 
ance point and true balance point are superimposed. 





For increasing error signals the servo output drops 
Kenvon “T’s’’— high quality, uniform ; — 6 . : P . P 
trensformere, are your best bet for development. behind the input and the antihunt system shifts the 
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plete story about specific ratings on all transform- In the antihunt system, Fig. 12 (page 93), the 4000- 
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Fig. 13—Derivative voltage supplied by the conventional 
circuit (A) requires amplification. For use with the am- 
plifier shown in Fig. 12, circuit (B) is more convenient. 
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GET" Desendable Power WITH CUSTOM-BUILT 
ELECTRO FRACTIONAL H.P. MOTORS! 


@ Although we have been building stand- 
ard fractional H.P. motors for years, the Fig. 14—Transformer in series with clutch windings of- 
majority of our production is taken by 
manufacturers whose basic product 

design or end-use requires special features. 
We are providing such service to many 
leading names in industry, and would be 










fers another means of obtaining an error voltage pro- 
portional to rate of change in error, but additional 
inductance limits the maximum rate of response. 











pleased to consult with you on your cycle carrier is fed to two variable-gain tubes. One tube 

motor design problems. receives a signal voltage exactly in phase with the car- 

' rier and the other tube receives the same voltage, but 

Write for Catalog and Prices © 58 No. Third St., Cedarburg, Wis. 180 deg out-of-phase. Under static conditions ampli- 





fied signals from tube plates feed into the error ampli- 
From 1/20 te fier where they cancel out. If the error velocity is made 
7&0. . ae ft TR | to vary the gain of either tube, cancellation effect no 
it | longer holds true and a signal is introduced into the 

MACHINES, INC. control amplifier. The servo cannot sense the difference 

| between a true signal and a synthetic signal so it strives 


| to reach a new balance position. The error velocity can 
be made to do this very easily if, as an approximation, 
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INTERNAL RING: Used instead of a shoulder screw, Truarc internal ring INTERLOCKING RING: Used instead of a locknut,Truarc interlocking ring 
#5000-37 locks disc over ball loading hole. Saves 1/8 inch in overall #5107-343 locks handwheel assembly securely on impact sleeve of Jacobs 
diameter. Eliminates tapping. Withstands machine vibration and vibra- chuck. Saves 7/32 inch in overall length. Eliminates tapping. Chuck's top 
tion from impact device within chuck. Used with Truarc pliers, it facili- speed: 5000 RPM; Truarc ring is dynamically balanced to withstand 
tates assembly and disassembly. 50,000 RPM's. Services easily with a screwdriver. 

















2 Waldes Truarc Retaining Rings secure the entire 
mechanism of new spindle nose lathe chuck for 
Jacobs Mfg. Co., Hartford, Conn. Truarc gives 
Jacobs a finer, more compact product, and at lower 
cost than possible with any other fastening device. 


2 TRUARC RINGS GIVE 
6 BIG ADVANTAGES 


Wherever you use machined shoulders, nuts, bolts, ® Cut overall length 7/32 in. 
snap rings, cotter pins, there's a Truarc Ring that © Cat evestll dates 210%. 
does a better job of holding parts together. 
® Eliminate cost of tapping 


® Withstand up to 50,000 RPM's, 
give a factor of assurance of 10 


Truarc Rings are precision engineered. Quick and 
easy to assemble, disassemble. Always circular to 
give a never-failing grip. They can be used over 
and over again. 






; © Withstand machine vibration 
Find out what Truarc Rings can do for you. Send 


your drawings to Waldes Truare Engineers for in- 
dividual attention, without obligation. 


® Facilitate assembly, disassembly 
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Waldes Kohinoor, Inc., 47-16 Austel Place EM072 
Long Island City 1, N. Y. 
Please send 28-page Data Book on Waldes Truarc 
Retaining Rings. 
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(Bulletin 1025-1275) 


This particular ASCO Relay should be of interest to the 
manufacturers of such equipment as: 


@ Battery Charging Generators 

@ Electric Generating Units 

@ Mobile Aircraft Service Units 

@ Electric Trucks 

@ Electric Materials-Handling Equipment 


If you are a manufacturer of such equipment write for 
full information on this D-C Reverse Current Relay for 
protecting batteries and generators. It’s designed for 
current coils up to 1000 amperes; voltage coils up to 
250 volts d-c. It’s crisp in its response, avoiding all 
creeping. Pilot contact has 10 amperes carrying capac- 
ity; 30 amperes on make, 2 amperes on break at 120 
volts d-c and 0.5 amperes on break at 240 volts d-c. 
Front or back connected (7” x 512”) on ebony asbestos 
panels; 434” deep. Zero coefficient resistor in series with 
voltage coil. Positive operation on 10% reversal. 

These are the highlights. Full details will be sent on 
request. Or ask our representative when he calls. 


We also manufacture. a complete line of 
Solenoid Operated Valves for Automatic 
and Remote Control of Liquids and Gases 


Automatic Switch Co. 
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the clutch current is assumed proportional to error sigs 
nal over a limited range of small error amplitude. Volts 
age drop across a resistor in the cathode circuit of each 
output tube gives a direct indication of clutch current, 
and the cathodes and grids of the variable-gain tubeg 
are connected to ground through this resistor. The cigs 
cuit “differentiates” the voltage across the cathode re 
sistor of the output tube and this derivative will biag 
the variable-gain tube. 

The “derivative” circuit used in this amplifier differs 
from the usual type of RC differentiating circuit havi 
an output voltage as shown at 4 in Fig. 13. This volt 
age usually is at very low levels and requires amplifis 
cation. A more convenient RC circuit is shown at B, 

Another means of obtaining a derivative of error 
voltage is a special transformer, Fig. 14, used in serieg 
with output clutches. Voltage appearing across the see 
ondary is a true derivative of clutch current in the pri 
mary winding. While this circuit appears to be simpler 
than the one described previously, its usefulness is lime 
ited by the time delay caused by insertion of additional 
inductance in the output. In order to obtain a second 
ary voltage large enough to be useful without further 
amplification, considerable inductance is needed, and 
this increases clutch response time. OOo 





Cited References from 
ELECTRICAL MANUFACTURING 

1. “A Basic Approach to Servomechanism Design,” 
Richard Herst, December 1949, p. 80. Practical 
analogies demonstrating the relation between speed 
accuracy and stabilitv, and basic methods for re- 
ducing hunting.* 

2. “Seven Basic Types of Servomechanisms Ana- 
lyzed,” Richard Herst, May 1950, p. 90. Their 
advantages and limitations as control systems for 
mechanical 
control.* 

3. “Synchro Units for Remote Indication and Con- 
trol,’ S. N. Mead and G. E. Day, April 1949, p. 
74. Operating characteristics and design data on 
a-c self-synchronous servo units. (Reprinted by 
Sig-Trans, Inc., Amesbury, Mass. ) 

4. “Transducers—Sensing Elements for Servos,” J. 
R. Stovall, April 1950, p. 88. Seventeen types of 
sensing units for converting position or motion 
into electrical signals for servo operation.* 

. “Deflection-Type Temperature Recorder, A-C 
Servo Driven,’ R. T. Nakasone, October 1949, 
p. 116. Control functions derived from flag pass- 
ing between sensing coils in a resonant-oscillator 
circuit. (Reprinted by Wheelco Instruments Co., 
Chicago, III.) 


amplification, remote and automatic 


on 





How to Use the Oscilloscope 
as a Design Tool 
(Continued from page 102) 





ments cemented diagonally on the hob driving spindle 
as indicated at B balanced out the effects of bending. 
When the elements were connected in a bridge circutt, 
changes in output were proportional to changes in 


* Reprint of this article is available; single copies will be supplied 
without charge to readers of record upon request to the Reader Service 
ept.; see page 212. 
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horsepower motors to provide top per- 
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will build customer good will . . . increase 
the value and trade acceptance of your 


products. 
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turers of motor driven appliances and 
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torque. The oscillogram trace, C, was taken as the hob 
entered the gear blank. The bridge was purposely up. 
balanced at zero torque so that torque reversal, jf 
present, would be evident by a reduction in the magni- 
tude of the 1000-cycle carrier supplied by the bridge 
at zero torque. Changes in amplitude of bridge output 
were substantially proportional to the torque changes, 

In the preamplifier miniature tubes were found nee. 
essary to minimize microphonic pickup. Slip rings 
were mounted on the same shaft as the resistance ele. 
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Fig. 9—Single exposure from a bank of four dual-beam 
cathode-ray tubes, showing conditions during combustion 
in a Diesel engine. Note the calibrating marks at right. 




















ments; brushes made of braided copper wire sleeving 
provided much better contact than flat spring brushes 
of beryllium copper. Use of a carrier frequency in 
such applications permits calibration with static torque 
when the oscilloscope does not have a direct current 
amplifier. If the bridge output is zero at zero torque, 
a negative torque reverses the phase of the output, 
which is more difficult to observe than a magnitude de- 
crease. Usable sensitivities have been obtained such 
that twisting a 2-in. steel shaft with the bare hand 
changed the trace amplitude by % in. 

Force on Cutting Tool. When forming the helix 
in gear hobbing cutters, it is desirable to know how 
much force is required to hold a cylindrical work piece 
on a revolving arbor. Axial gashes are milled in the 
blanks and then the helix is cut in a type of lathe 
known as a “back-off” machine. Force on the form 
cutter and corresponding torque on the hob blank vary 
rapidly from zero to a maximum as the cut is made 
on each tooth. This maximum must be known in spec- 


ELECTRICAL MANUFACTURING 


 TBCSISTANCE WIRE 


troughour- 


Tophet heating elements assure years 
of trouble-free service. Remember—no 
appliance is better than its heating 
element. When your product depends 
on heat—you can depend on Tophet. 


WILBUR B. DRIVER CO. 


150 RIVERSIDE AVE., NEWARK 4, NEW JERSEY 




















ifying a special expanding arbor employed to de. 
crease loading time. Two strain gage elements were 


; used to measure the bending moment, one on top and 
one on the bottom of the form tool. An oscillogram of 


ELECTRIC HEATING UNITS 


the torque is shown in Fig. 7. The film was run slowly 
so the 1000-cycle carrier from the strain gage circuit 





produced a solid pattern on the film. 
| Impact Force. Automatic indexing devices in ma- 
| chine tools frequently use mechanical stops, Fig. 8, 1, 
| which operate under severe impact loads. This latch 
| finger drops into gashes in an index plate rotating at 
. ; . c . c c c 
Coils of Heat | sq, ng ots Beet ceive ys 
50 rpm, the lower part of the latch finger receiving the fi 
Tubular Electric Heating Units that fit impact on a tungsten carbide insert. A strain gage ele- ; 
; ir 
around or clamp to vessels, tanks, pipes, 
etc., for contact heating of metals, oils, P 
sie abl di | Combined Reprint Available v 
. . « etpecislly where little space is aveil- This two-part article will be ready July 15 as a f 
: single 16-page reprint combining the complete text and ; 
able and considerable heat is needed. references published in the two articles. Single copies 
of this combined reprint will be supplied without any s 
charge to readers of record on letterhead request. See i 
STANDARD SIZES page 212 for details on how to obtain your copy. 
or made to your 
requirements 7 
ment ¢emented to the finger just above the carbide 
VULCAN ELECTRIC COMPANY insert measured strain which was proportional to the | 


DANVERS 2. MASS force. Oscillogram B showed the initial impact and 
’ ° rt . 
sities at: Widens Gatehé Beldutnn Torte, Glecwic | bounces. Trace envelopes at right, narrower than the 


Solder Pots, Electric Branding Irons, and Electric 7e -eference enve . sf ‘ « Beotécad so act ima 
Mecting Units, tncluding the wew Vulcon 900 Series, zero reference envelope before the initial impact, indi , 
for changing over any hot water heater to electric cated a reversal of strain. Note that there were strain 


operation. . ’ - ; 
reversals following each of the two main groups of 
bounces. 

Flame Temperature. A rather new application for 
oscilloscopes was explored at the University of Wis- 
consin by Myers and Uyehara in a study of diesel 
engine combustion. By using a new electronic cit- 
cuit (4) with an electro-optical (photo tube) pyrom- 
eter they recorded instantaneous flame temperature and 
several other simultaneous related variables as shown 
in Fig. 9. These oscillograms were photographed in a 


In 2 Modern Plants 
single exposure on a bank of four 2-beam cathode ray 


tubes. This technique should be invaluable in com- 


7 
aah best aluminum bustion studies and in investigative work in the fields 


of explosives, rockets, and internal combustion tur- 


bines and engines. ooo 
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mercury which has to be put in motion for operation 


and permits the moving contacts to be carried by a 


D ' ‘ | S i | 6: 5 light armature capable of high speed 


Another type of hermetically sealed relay, which has 
been available for many years, is the thermal time delay 
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PROBLEMS IN POWER? 


ESCO BUILDS ALL THREE TYPES 
OF HIGH-FREQUENCY POWER SOURCES IN SINGLE, 2, OR 3-PHASE! 


1. INDUCTION TYPE AC INPUT 
FREQUENCY CONVERTORS 


Wound rotor revolves in opposite direc- 
tion to rotating field of stator coils to 
increase frequency. Transformer princi- 
ple of operation provides fixed output 













400 cycle? 


voltage. O cycle? 
Advantages: No DC excitation re- 12 
quired; unlike most frequency convertors, 


single phase input may also be converted 


into three-phase output. AC OUTPUT es 
2, REVOLVING FIELD $6 onew 00 cycle ° 
ALTERNATORS 70 
‘, 


Magnetic field of rotating d-c excited 
coil induces voltage in stator windings. 
Requires source of d-c excitation and 
collector rings. 


00 cycle* 
Advantages: Output voltage controlled 10 ,O 

by rheostat or automatic regulator in the 
field circuit; capable of carrying very 


high instantaneous overloads. 


RHEOSTAT 
DC EXCITATION 


3. INDUCTOR TYPE ALTERNATORS RHEOSTAT AC _OuTPuT 


? 
ingle phas©® 

D-c stator windings set up a magnetic sin 
field through the rotor. The field is un- 
evenly distributed with higher flux den- 
sities at rotor teeth, lower densities 
between teeth. As the rotor revolves, 
these variations in flux density cause 
pulsations in the field through the a-c 
stator coils, inducing the output voltage. 


2-phase? 


Advantages: No rotor windings; no 
sliding contacts, such as brushes; output 


e 
voltage controlled by rheostat or automatic regulator in the field circuit; 3-phase 


higher frequencies at lower speeds with fewer poles. 
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THE FIRST NAME 


INTRANSFORMERS 
is Acme ELectric 





Whenever Acme Electric transformers are com- 
paratively tested with laboratory instruments or 
in actual field service, their high performance us- 
ually wins preference. ‘‘Acme Electric’”’ written 
into the specifications for transformers is the first 
step toassure top performance for your equipment. 


For HIGH VOLTAGE 


As a leading pro- 
ducer of luminous 
tube transformers, 
where secondary 
voltages of 2000 to 
15000 volts are re- 
quired and oil bur- 
ner ignition trans- 
formers, Acme en- 
gineers have an ac- 
cumulation of ex- 
perience to design 
high voltage trans- 

- formers that com- 
ply with Underwriters Laboratory requirements and per- 
form properly. 


For LOW VOLTAGE 





Acme Electric control trans- 
formers, signalling transform- 
ers, chime and bell ringing 
transformers reduce normal 
voltage to 6-8-12-16-24 or 32 
volts as the application may 
require. 











For VOLTAGE REGULATING 


The Acme Electric Voltage 
Adjustor provides manual 
regulation of voltage from 
65 to 145 volts or 145 to 
240 volts. Regularly 
stocked in sizes from 150 
to 10,000 watts. Specially 
designed voltage regulat- 
ing transformers can be 
supplied to specifications 
in quantity production. 





Acme Electric manufactures Luminous Tube Transformers—Fiuvorescent 
Lamp Ballasts—Cold Cathode Lighting Transformers and Ballasts—Radio 
and Television Transformers—Electronic Transformers—Door Bell, Chime 
and Signalling Transformers—Safety Transformers—Voltage Regulating 
Transformers—Stepdown Transformers—Contro!l Transformers—Warp- 
stop Transformers—Air Cooled Power Transformers. 


ACME ELECTRIC CORPORATION 
357 Water Street Cuba, N. Y., U.S.A. 
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relay. Enclosed in a glass envelope, with octal base, 
about the size of a standard radio tube, these devices 
are SPST switches with bimetallic actuating strips and 
heater elements. To assure arc quenching, atmosphere 
is pressurized hydrogen or nitrogen or the tubes are 
evacuated. The high vacuum switch is still another 
type of SPST switch for interrupting voltages up to 
20-25 kv. The switch is actuated by an external coil, 
Choice of Materials 

When designing hermetically sealed components, the 
proper selection of insulating materials is of impor- 
tance. Regardless how high. the purity of the original 
gas filling, it will remain pure for a short time only if 
insulating materials are used that have a comparatively 
high vapor pressure, i.e., expel gas readily at slightly 
elevated temperature or even at room temperature, 
Most of the standard plastics materials use alcoholic 


















































Fig. 9—Battery of five Eimac VS-2 high vacuum 
switches (rear) used in connection with telephone type 
relays on a radio transmitter switching unit made by 
Wilcox Electric Co. Function of the unit is to switch 
each transmtter to a plate supply of 4200 volts that is 
either unfiltered or modulated. These SPDP switches 
are encased in glass under high vacuum and are actuated 
by an external coil. 


base solvents and plasticizers. Being of organic nature 
they have a very high vapor pressure with the result of 
contaminating the inert gas filling by oxygen and com- 
binations of carbon, hydrogen and oxygen. The answer 
to this problem is the use of ceramic, glass, glass fiber, 
mica, Mycalex (mica powder and glass powder com- 
pressed), fluorocarbon resins, silicone compounds, etc., 
all of which are either inorganic insulating materials or 
have low vapor pressure even at higher temperatures. 
The common disadvantage of these materials is that 
they are rather expensive and are costly to fabricate. 
A great deal of research is being expended to find less 
expensive insulating materials for this purpose. Con- 
siderable research is directed toward the usage of pow- 
dered glass. One such ceramic wafer insulator for 4 
relay assembly is shown in Fig. 8. The material is 
quite elastic, has good dielectric properties and is less 
expensive than solid ceramic bodies. 

It would be an omission not to state the principal 
disadvantages of hermetic sealing. There is a slight 
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AKERS of electric mixers are packing 

added sales appeal and extra customer 
satisfaction into their products by making 
beater blades and shafts from U-S‘S Stain- 
less Steel Wire. It’s just what the housewife 
ordered. 

Women who use these appliances want 
beaters that are strong enough to stand up 
under rough usage. They want them to be 
completely corrosion-resistant ... easy to 
keep clean and sparkling. Stainless meets 
every one of these requirements perfectly. 

These same properties of Stainless Steel 
make it the ideal material for mixer bowls, 
too. There’s no problem of breakage . . . no 
chipping or cracking. Their shining surface 
adds attractiveness to any kitchen. 
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CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH 
COLUMBIA STEEL COMPANY, SAN FRANCISCO - NATIONAL TUBE COMPANY, PITTSBURGH + TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 





Electric mixers are only one of many elec- 
trical appliances in which you can utilize 
the customer appeal of U-S°S Stainless Steel 
Wire, Sheet and Strip. Toasters, coffeemak- 
ers, washing machines, electric irons, dish- 
washer baskets, refrigerator shelving and 
electric grilles have more “‘sell’’ when you 
make liberal use of Stainlegs. 

U-S'S Stainless Steel Wire is available in 
rounds and flats. . . in sizes as thin as a hair 
or as thick as your thumb. And U‘°S‘S Stain- 
less Steel Strip and Sheet are available in a 
wide range of sizes, too. All can be secured 
in standard compositions and finishes. 

You can make your product better with 
Stainless Steel . . . you can make it best 
with U-S’S Stainless Steel. 






UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S°S STAINLESS STEEL. 


SHEETS - STRIP - PLATES - BARS - BILLETS - 











TUBES - WIRE - SPECIAL SECTIONS 

















increase in weight, size and cost. In some applications 
hermetic sealing causes considerable difficulty in pro- 
viding adequate cooling for the parts enclosed. (16) 
Also some engineers contend that the contact life of 
hermetically sealed relays is shortened by the lack of 
normial air circulation. Worn relay contacts cannot be 
readjusted or replaced. In many instances these disad- 
vantages must be weighed against the desirable fea- 
tures of hermetic sealing. 

Recent developments in electrical and_ electronic 
components indicate a trend toward hermetic sealing 
for the purpose of excluding atmospheric and environ- 
mental influences. Moreover the accompanying plug-in 
arrangement facilitates maintenance and exchange of 
components, at the same time rendering them tamper 
proof. Until a short time ago such components were 
used almost exclusively by the Armed Forces, but a 
recent decline in the cost of hermetic sealing coupled 
with the many advantages make plug-in type hermet- 
ically sealed components very attractive and useful for 
fe oe Te ese | industrial equipment. An ever widening application is 

the yellow core oe foreseen. 0O0 
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NO BATH FOR A SISSY. See how the 20 per cent solution of sulphuric 
acid eats away the steel gear at left, while the Enrup gear is un- 
harmed. Enrup is the plastic that outwears steel, is non-conductive, 
non-absorbent, easy to clean, makes no noise when in operation. 
It has high tensile and impact strength, is unaffected by oils. 


ad- ENRUP, new plastic by U. S. Rubber, outmodes present standards 
of endurance on many industrial applications 








THE GEAR THAT LOVES WEAR! One of the many uses 
of Enrup plastic, is this Enrup gear which has been 
operating for 6 months on a heavy-duty, 36-inch lathe 
without showing signs of wear. Other Enrup gears have 
been operating for as long as a year where ordinary 
metal gears have failed within a few days or weeks. 


A DESIGNER’S DELIGHT. Just a few of the many products which have 
been molded for leading manufacturers out of Enrup. It can be 
made into almost any shape or form, punched, sawed, sanded, 
nailed, bolted, molded and machined. Smallest item weighs as little 
as one-third of an ounce. The largest? There’s no size limitation. 


Many a product is successful today because of Enrup. A PRODUCT OF 


This new plastic is lightweight, rugged, handsome and 
highly workable, permits designing and engineering 
economies previously thought impossible. Can your 
product be improved by this versatile material? Our 
engineers will gladly tell you, at no obligation. Write to: 





UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N.Y. 
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For Inverting D.C. to A.C. 
Specially Designed for operating A. C. Radios, Tele- 
vision Sets, Amplifiers, Address Systems, and Radio 

Test Equipment from D. C. Voltages in Vehi- 
E cles, Ships, Trains, Planes and 














“A” Battery Eliminator, DC-AC Inverters 
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Design Trends 
and Transients 
(Continued from page 128) 


closes irrespective of engine speed. The rectifier alter- 
nately blocks and passes the voltage pulses and indi- 
cates the actual dwell time on the meter. Included in 
the same enclosure is an electric tachometer which 
operates from the ignition system to provide a method 
of checking point action at definite engine speeds. Cir- 
cuits are compensated for ambient temperature changes 
encountered in normal use. ooo 


Milli-Microsecond Pulse Generator 


Capable of generating pulses of energy lasting only 
1000th of a millisecond, a new electronic device de- 
veloped by the Signal Corps Engineering Laboratories, 
Fort Monmouth, New Jersey, is expected to provide 
the basis for many advancements in military electronic 
equipment. In the VHF spectrum, these narrow-pulse- 
generating circuits will simplify wide-frequency-band 
stabilizing-circuits and multiply the number of possible 
channels in time division multiplex systems. 

Various laboratory techniques involving precise 
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HOW TO MAKE LIGHT WORK 
OF YOUR HOUSING PROBLEM 


Many’s the product designer who made his 
year’s salary the day he looked into strong, 
Tae ee arti P eet hat Ten 


come so many ways. For example— 
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ASSEMBLY SAVINGSmade possible by such tricks as 
the cast-in inserts in this magneto housing, die-cast in 
one of Alcoa's modern plants. 


SHIPPING SAVINGS@s in the case of this small motor 
whose frame is made of lightweight Alcoa Aluminum 
tubing, with an Alcoa-cast end bell. 


FABRICATION SAVINGS™ade possible by the fact 
that symmetrical shapes like this can be made complete 


in a single wallop as Alcoa impact extrusions. 


FINISHING SAVINGSTesulting from aluminum's natural 
good looks and resistance to corrosion—important in 


this meter box cover, for example. 


This might be a good time to review your 
housing situation. Alcoa will gladly col- 
laborate, stacking its unmatched research 
experience and production facilities against 
your problem. Chances are we’ll both profit 
by getting together. 

Just call your nearest Alcoa sales office 
or write ALUMINUM COMPANY OF AMERICA, 
2165G Gulf Building, Pittsburgh 19, Pa. 


ALCOA a.uminum 2 


EY 


WGOT + SHEET & PLATE + SHAPES, ROLLED & EXTRUDED + WIRE * ROD + BAR * TUBING * PIPE * SAND, DIE & PERMANENT MOLD CASTINGS > FORGINGS + IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS + FABRICATED PRODUCTS + FASTENERS + FOIL + ALUMINUM PIGMENTS + MAGNESIUM PRODUCTS 
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for coil forms 


Made 
ANY Way 
You Want! 


Your specifications .. . 


round, oval, square, rectangular, any size, any ID or 
OD, any length. We'll make Precision Paper Tube 
coil forms to match your specifications down to the 
last detail. 


You choose the material... 


finest dielectric Kraft, Fish Paper, Cellulose Acetate 
or combinations. We'll make Precision Paper Tube 
coil forms of the precise combination or material that 


you specify. 


. . and we'll give you BETTER COIL FORMS! 


PRECIS 


Our spiral winding and die-forming under heat and 
pressure assure coil forms that are stronger, lighter. 
They need not be formed after winding; allow closer 
coil engineering, labor savings and wire economies. 
Precision Paper Tube coil forms resist moisture bet- 
ter, provide better heat dissipation, better insulation. 


Let us make up a sample for you! Write us today 
about your requirements, and ask for new Mandre! 
List of 1,000 sizes. 


ION PAPER TUBE CO. 


2035 W. Charleston St. 


Chicago 


47, ill. 


Plant #2, 79 Chapel St. 
Hartford, Conn. 


Also Mfrs. 
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of Precision Bobbins 
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measurements are made easier by the use of these ex. 
tremely narrow pulses as markers for such measure. 
ments. Also, a new series of VHF and microwave noise. 
generators needed for laboratory work in connection 
with interference reduction are expected to be developd 
on the basis of this new electronic pulser circuit. O00 


Origin of the Heating Plate 


Early experiments in using electric power as 
a source for heat, and the first space heater, 
WALTER STOLWEIN 
Mt. Rainier, Md. 

[ | SE OF an electric current to produce heat in a 
conductor did not develop at once in the early in- 
vestigations of electricity. Not until 1780 was it noted 
by Edward Nairne in a paper before the Royal Society 
that the same current “which passing through an 


| iron wire made it visibly red-hot in a bright day, the 


sun shinning at the same time, did not heat a piece of 
copper wire of the same dimensions so as to appear ofa 
red heat, though the room was made dark.” It was years 
later, in 1841, that Joule first determined the relation- 
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First patent granted in the U. S. A. for resistance heater 

was No. 25,532 issued to George B. Simpson on Sept. 

20, 1859. Heating element was platinum wire coiled 
in a space-wound helix. 


| ship between the heat evolved by a given current and 


the resistance of the conductor. In his experiments 


| copper and iron coils were space-wound on glass tubing, 


and used to heat water. 
The first patent in the U.S.A. for a resistance heater 


| was issued 18 years later to G. B. Simpson, and bore 


patent No. 25,532. The drawing reproduced here shows 
a design enbodying elements common today for exposed 
heating coils. In an article on his invention, Simpson 


| revealed no lack of vision as to the future of electric 
| heat: 


“The Electro Heater is somewhat costly in its con- 


| struction but when once put into practical operation its 
| primary value never diminishes; the wear and tear 0 
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Cadets on parade present a precise, 
uniform appearance, but under 
their caps they are individually 
different. 

In electric motors, however, uni- 
formity in appearance is not 
enough—uniformity of performance 
is the true measure of their worth. 
The fact that Emerson-Electric 
Motors are uniform in perform- 
ance is no coincidence, for behind 
each one stands a pioneer motor 
manufacturer with 60 years of 


Specify 
Emerson- 
Electric 
Motors for 
Uniformity 


engineering, and precision pro- 
duction experience. 

Your products, too, demand this 
same uniform performance in ad- 
dition to identical standards of 
appearance. It will pay you to con- 
sider Emerson-Electric Motors for 
the vital job of powering your 
product with unvarying efficiency 
and dependability. 

Your inquiry is invited. Learn about 
the many advantages of Emerson- 
Electric Motors, 1/20 to 5 h.p. 


THE EMERSON ELECTRIC MFG. CO. 
ST. LOUIS 21, MO. 
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| Leach RELAYS 


ARE PERFORMANCE PROVED! 
























AIRCRAFT RELAYS 


You get better service from LEACH RELAYS because thousands of 
types of relays for thousands of applications have been proved-in- 
use for over 30 years. 


LEACH RELAYS are designed with an exceptionally high factor 
of safety for extra dependability. Simplicity of designs makes 
installation quick, easy and inexpensive. Get a// the facts and 
make your own comparisons. LEACH RELAYS’ outstanding per- 
formance, reliability, sturdiness and economy have been proved- 
in-use. 


Highest standards of engineering, materials and workmanship 
assure long, safe, efficient, trouble-free service. 


FOR BETTER CONTROLS THROUGH BETTER RELAYS—CONTACT LEACH 





SSES AVALON BOULEVARD. ® LOS ANGELES 3, CALIF. 


Representatives in Pincipal Cities of U. S$. and Canada 
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the apparatus is merely nominal and the expense of 
generating heat sufficient to warm and cook for an 
ordinary family and house will not exceed ten dollars 
per year. Chimneys, fireplaces, coal and wood stoves 
may all be abandoned; and indeed the Electro Heater 
may be placed in a parlor in any desired form or in any 
piece of elegant furniture, and cooking may there be 
performed with impunity without ashes, dust, or smoke, 
and for warming purposes it may be similarly situated 
with like results. The heating surface may be of any 
required dimensions from which surface heat is ob- 
tained by passing currents of electricity over a platinum 
helical electrode. The only labor required to operate 
the Heater is simply the connecting and disconnecting 
of the electric current by touching a key like the key 
of a piano.” Ooo 


Constant-Tension Brush Spring 


New design improves commutation, increases 
brush life and simplifies replacement. 


Conventional torsion springs as used on commutator 
brushes, can be designed to exert optimum brush pres- 
sure when initially installed with a new brush. But 
wear on the brush and commutator during service re- 
sults in a reduction in spring pressure. To avoid the 
damaging effect of too low a pressure with a worn 
brush, usual practice is to either use a higher starting 
pressure which causes more rapid initial wear or pro- 


Constant tension brush spring (right) developed by 
Hunter Spring Co., keeps brush pressure constant as 
brush wears. As compared with a conventional torsion 
spring (left) brush rigging is simplified, much space is 
saved and brush replacement is easier. 


vide some means to adjust spring tension as the brush 
wears. A constant tension spring, the “Neg-ator” de- 
veloped by Hunter Spring Co., Lansdale, Pa., solves this 
problem by delivering a constant force-deflection char- 
acteristic (zero gradient) independent of deflection. 

This spring consists of a strip of flat spring stock 
uniformly prestressed to form a tight coil, as shown at 
top right in the illustration. When installed as a brush 
spring, the coiled portion bears against the end of the 
brush; as the brush wears the coil winds up but the 
pressure exerted by the coil remains constant. 

As compared with a conventional torsion spring 
with its follower, pivot pin and collar (left in illustra- 
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Another development using 





B. F. Goodrich Chemical Company raw materials 
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Thermocouple lead wires by Thermo Electric 


Company, Inc., Fair Lawn, N. J. 





high ov Xow... 


TEMPERATURES NEVER BOTHER THIS INSULATION: 


a thermocouple lead wire 
pictured here wears an in- 
sulation that’s many ways better 
than the conventional covering 
formerly used. 

The insulation is made from 
Geon plastic 8630—has the 
Underwriters’ laboratories ap- 
proval for 105°C. in tubing, and 
90°C. and 105°C. on wiring. 

In addition to its high temper- 
ature resistance, this Geon insulat- 
ing compound has excellent low 
temperature characteristics in 
sub-zero operations. 

Those are just the start of this 


Geon insulating compound’s ad- 
vantages. Itis age-resistant— good 
for years. It’s moisture-resistant 
—extra protection against shorts. 
Acid and caustic do not affect it— 
nor do sunlight, grease, oil and 
oxidation. It resists flame, and is 
tough and abrasion-resistant. 
Geon plastic 8630 saves you 
money, too. Its high dielectric 
strength permits thinner insula- 
tion to be used safely. This means 
decreased over-all weight of wire; 
less wire space; more conductors 
per conduit. A wide color range 
is available, greatly simplifying 





hook-up and circuit tracing. 

Write for information about 
Geon plastic 8630. Find out about 
its many advantages for making 
your wire insulation and tubing. 
Please address Dept. GF-7, B. F. 
Goodrich Chemical Company, 
Rose Building, Cleveland 15, O. 
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GEON RESINS e GOOD-RITE PLASTICIZERS ... the ideal team to make products easier, better and more saleable 
GEON polyvinyl! materials e HYCAR American rubber « GOOD-RITE chemicals and plasticizers 
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Another Contribution 


to Industry through 
Powder Metallurgy by 


iF You use HWY 


PRECISION BEARINGS IN 
LARGE Quantities...TRY 


“COMPO” sELF-LUBRICATING 
BEARINGS FOR 


Ose TOLLEANGE: 


om 97" 


@ 
For products such as electric 
shavers, clocks, meters and 
many types of instruments, 
ae Self-Lubricating Bearings provide 

these advantages: 

®@ extremely low unit cost 

© quiet operation 


® lubrication for long, dependable service 
® simplified assembly 


"COMPO" bearings and 


structural parts are: 
® made from pure metal powders 
® die-formed to shape 
® alloyed at high temperatures 
® finished to precise dimensions, AND 
© vacuum-impregnated with lubricant 


CONSULT OUR ENGINEERS 


“COMPO” 


* 
“POWDIRON” 
= 


tion) the constant-tension spring also simplifies the 
design, reduces the number of parts required ang] saves 
space—in addition to giving longer brush and commy- 
tator life and avoiding adjustment during service. If 
is, easily installed, conveniently removed for brush re- 
placement, and requires no follower. The broad face 
of the coil also provides a flexible contact with low 
bearing pressure against the outer end of the brush. 
Oog 


Explosion-Proof Cable Entrances 


Some of the problems associated with explosion-proof 
electrical equipment on the Joy Continuous Miner dealt 
with in the article in the June issue of ELECTRICAL 





MANUFACTURING (“Electrical Requirements for Mine 
Service are Extreme,” p. 80) involve the use of gas- 
tight seals where supply cables enter the housings. On 
equipment of this kind it is not possible to employ rigid 


Design Change Reduced Cost 


These two molded plastics knobs were both de- 
signed for radio controls. With the same material 
in each, one had a 30 per cent shorter curing cycle 
and substantially less die maintenance—the larger, 
better-looking one at the right. The difference was 
in design, according to F. J. Stokes Co. The smaller 
one had weak projections on the die that required 
frequent replacement, and the three heavy sections 


ooo 
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required a longer cure. 
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PROTECTING THE HEART OF 
THE MOTOR 


From Burning Out... 


Burnout from overloading or over- 
heating... not the motor illustrated 
because it is protected from these motor 
destroyers with a Klixon Protector. 

Built-in by the motor manufacturer, 
the Klixon Protector stands on guard 
ready to,prevent the motor from burn- 
ing out by cutting “off” the power 
should it become dangerously over- 
heated. When it cools to safety, it 
Snaps the power “on” again auto- 
matically. (When manual reset type is 
used, the motor is started again by push- 
ing the red button.) Temporary over- 
loads do not cause nuisance tripouts. 

Regardless of the type of motor 
driven products you make, use motors 
with Klixon Protectors. Remember, 
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all motors do not come protected... 
so to be sure that your motors are 
equipped with Klixon Protectors, 
have your motor purchase orders read 
“KLIXON PROTECTED MOTORS.” 
They will keep your motors from 
burning out, reduce repairs and keep 
equipment operating. The additional 
cost is low, pays for itself many times 
over. Specify Klixon Protectors on 
the motors you buy! 


teat maee OG See vital on 


SPENCER THERMOSTAT 


Division of Metals & Controls Corp. 
107 FOREST ST., ATTLEBORO, MASS. 


Photo Courtesy 
The Emerson Electric 
pete. Co. 

(% HP Dual-Voltage, 
Capacitor-type Jet 

Pump Motor) 


HERE'S HOW IT OPERATES! 


CLICK! . . IT’S OFF! 


Should a motor become over- 
heated and dangerously hot, 
the Klixon Protector enape 
the power “off” preventing the 
motor from burning out. 


CLICK! ... IT’S ON! 


When the motor cools to 
safety, the Klixon Protector 
snaps the power “on’’ auto- 
matically, or by pushing the 
red button when the manual 
reset type is used. 





of, 
4... Help MPevere 
Capture Sound Perfectly e 
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REVERE Camera Company, 
maker of famous REVERE 
8mm and 16mm movie 
equipment, features tone 
perfection and important 
mechanical advantages in 
the REVERE Magnetic 
Tape Recorder. A high 
quality FASCO motor 
assures quiet operation 
. eliminates sound 
distortions caused by 
variation in speed. 
Tape starts and 
stops quickly... 
no reel coasting, no loss 
or slur of sound... fast rewind and forward 
speeds save time. All real advantages . . . examples 
of efficient, practical FASCO motor performance. 

There’s a complete line of FASCO Fractional H.P. 
shaded pole motors from 1/500 to 44 H.P. to help you im- 
prove your product, or pack maximum efficiency and econ- 
omy into the design of your new one. 





































"Your comparison test, too, will prove FASLO best” 
for complete information on 


IMWIRUTE FASCO Fractional H.P. Motors. 














INDUSTRIES, INC. 


ROCHESTER 2, NEW YORK 


ae 













conduit connections between motors and control cases 
In fact because of the centers of articulation, it jg 
necessary to privide loops for cable swings to permit a 
relative rotation of 90 deg. The illustration, which was 
crowded out of the original article, shows two types of 
construction, both stuffing boxes with untreated asbestos 
packing. The cable is brought through neoprene hose 
conduit which is fastened with a hose C-clamp to a short 
sleeve with flared end to lock it in the packing gland as 
at 4 for motor leads. For main leads the hose conduit, 
as shown at B, is held against a raised pressure ring 
in the elbow fitting. ooo 















Correction—Thermoplastic 
Enclosures 


In ‘Specifying Appliance Plastics Housings,” page 
122, June, 1950, ELectricaL MANUFACTURING, an it 
correct value of 100 C instead of 70 C was given for 
the oven temperature specified in the temperature test 
method. The error was due to a misprint in the original 
SPE Subcommittee report. As corrected the third para- 
graph should read: 

“Temperature Test Method. Three samples of the 
complete appliance assembly shall be placed in an oven 
for a period of 8 hr at a temperature of 5 C higher than 
the maximum operating temperature of the appliance, 
but in no case at a temperature of less than 70 C.”” O00 



































Feature Article Reprints 


As a service to readers who wish to retain feature 
articles appearing in ELECTRICAL MANUFACTURING 
in their own files, selected articles from each issue are 
reprinted and announced on this page as soon as they are 
ready for distribution. Readers to whom copies of 
ELECTRICAL MANUFACTURING are addressed, or 
others who regularly receive each issue, may secure 
single copies of any reprint without charge upon a 
company letterhead request addressed to: 








J. A. Campbell, Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 






This free reprint’ service is restricted to qualified 
readers of ELECTRICAL MANUFACTURING. When 
requesting these reprints, if the copy you read is not 
addressed to you, please confirm that you regularly 
receive each issue and include the reader’s name to 
whom your copy is addressed. 








The following new reprints are now ready for dis- 
tribution. Since quantities are limited, requests for 
these reprinted features should be made promptly; when 
the initial supply is exhausted no more copies can be 
supplied. 









Miniaturization—Crux of Contemporary Product Design, 
June 1950, 8 pages. How unitized package, inter- 
changeable module, printed circuits, new materials 
and production methods are reducing size, weight, 
complexity and maintenance. 


Silicone Rubber Emerges as a Dielectric Material, June 
1950, 8 pages. New formulations for insulating ma- 
(Continued on page 214) 
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Make atmosphere a part of your product 


HOUSING 


A FEW STANDARD TYPES OF 
ELECTRO-SEAL ENCLOSURES 


All Electro-Seal Enclosures can be equipped 
with individual terminals, multiple headers or 
plug-in arrangements as well as mounting 
flanges or studs. Dimensions given are inside 
usable dimensions. 






















COMPLETED 
SEALED RELAY 












BASE AND 
BRACKET 







SERIES 5-E 










GLASS (Dia: 1 Ya”, Depth: 1 7%”, Overall Outside Ht.: 
TERMINAL OD tae 2 6"). Normally equipped with octal plug. 
L 
HEADER 









@ EVACUATING 

AND DRYING 
@ GAS FILLING 
@ SEALING 







SERIES 6-E 
(Width: 1 7%”, Length: 4%”, 
Depth: 2 '%6”, Overall Outside 
Ht.: 3 Ye”). Size frequently per- 
mits sealing several components 
within the enclosure. 


, 




















Electro-Seal Hermetic Sealing Service consists of providing the 






design, enclosure, base, brackets and terminals. We assemble, 















SERIES 8-E 


(Dia: 2 '%,", Depth: 2 %”, Overall Out- 
side Ht.: 3 Y2"). Normally equipped with 
octal plug. Moximum base area required: 
2M" x2". 


wire and seal your component in an atmosphere of dry, inert 
gas. Enclosure is evacuated by high vacuum system and 





thoroughly tested for leaks by means of a mass spectrometer. 








SERIES 13-E 
(Width: 1 %4”, Length: 1 9344”, Depth: 
2 %e", Overall Outside Ht.: 2%”). Base 
provided with three mounting studs. 


Electro-Seal Hermetic Sealing 
Increases Usefulness, Life and 





SERIES 14-E 
(Width: 1%”, Length: 2%”, Depth: 
2'\/o", Overall Outside Ht.: 2 Y2”) Size 
frequently permits sealing of several items 
within the enclosure. ; 


Freedom from Maintenance of Many 





Types of Electrical Products 


No matter how efficient and dependable your prod- hazardous locations and complete protection from 


uct... relay, transformer, flasher, timer, amplifier, dirt and dust. 

vibrator or other electrical device . . . it will only Let us show you how Electro-Seal Hermetic Sealing 
operate most reliably in “ideal” atmosphere. Service can add to the life and reliability of your 
Electro-Seal Hermetic Sealing Service permanently product by making atmosphere a “built-in” part of 
surrounds your product with atmosphere free of mois- the product. 

ture, dust, fungi or pressure changes . . . makes it Enclosures can be made up by temporary tools to 
tamper-proof. provide small quantities for engineering samples or 
For aircraft use, hermetic sealing guards against limited production schedules. We invite you to send 
failure caused by varying air pressure and conden- complete engineering information and samples of 
sation. In industry, it provides a safe enclosure in parts to be hermetically sealed. 


ELECTRO-SEAL CORPORATION 


946 LEE STREET @ DES PLAINES, ILLINOIS 
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KEEPS 


iTS FOOT 


DOWN ON 


INDUCTANCE 


AND CAPACITANCE 


because the opposed windings 
are on a special flatted core 


It’sa Ward Leonard exclusive—a non-inductive resistor 
with Ayrton-Perry winding around a core that’s flatted 
on opposite sides. Purpose of the flats? To make sure 
the crossings of the two windings are exactly 180° 
apart—thus reducing inductance and distributed capac- 
itance to an absolute minimum. 

For high watt rating in a given size unit... low differ- 
ence in potential between adjacent turns . . . absence of 
undesirable high capacitance—specify Ward Leonard 
non-inductive resistors. 

Write for Resistor Catalog. Ward Leonard Electric 
Company, 34 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
Reel -E ng ccud Coitiols 





(Continued from page 212) 


terials combining wide-range thermal stability, flexi- 
bility at very low temperature and the resilience of 
a rubbery material. 


Matching Solenoid Characteristics to Load, June 1950, 
8 pages. Fundamental considerations that lead to 
increased efficiency and reliability, and nine sug- 
gestions for correct applications of solenoids. 


Beryllium Copper at Critical Points, June 1950, 8 pages. 
How service-free performance at lowest cost was 
obtained in four parts in an IBM accounting ma- 
chines; includes specifications for material, tooling, 
heat-treatment and cleaning. 


Three more feature article reprints will be ready about 
July 15 and will be sent without charge under the same 
conditions given above. Copies requested in advance 
will be sent promptly when available. These additional 
reprints are: 


How to Use the Oscilloscope as a Design Tool, May and 
July 1950, 16 pages. Combined reprint of this two- 
part article déscribes general purpose oscillographs 
and accessories required for design work, and gives 
detailed instructions for applying the equipment 
and interpreting the results for a wide variety of 
electrical and mechanical tests encountered in 
design. 


How to Lay Out Control Circuits, April 1950, and 
Elementary vs. Schematic Circuit Diagrams, July 
1950, 8 pages. Step-by-step procedures for ana- 
lyzing control circuit problems, and _ graphical 
methods for construction and interpretation; also, 
an actual case history demonstrating the advan- 
tages of the elementary diagram in design. 


Hermetically Sealed Components for Industrial Control, 
July 1950, 8 pages. A complete survey of sealed and 
evacuated or gas-filled components designed to pre- 
vent failure caused by climatic conditions common 
to industrial equipment. 


Earlier reprints on the design of servomechanism sys- 
tems are listed on page 194 of this issue. 

Readers concerned with problems of selecting and 
specifying insulation will find file-worthy data in the 
following titles announced earlier and still available. 

Applications of Low-Loss Plastics, May 1950 

Ceramics as Insulators and Dielectrics, May 1950 

Progress in Synthetic Mica, March 1950 

Research Developments in Dielectric Materials, Janu- 
ary 1950 

Practical Factors in Applying Insulating Varnishes, 
December 1949 

Electrical Insulation—Navy’s Program Moves Ahead, 
November 1948 


For a complete listing of all reprints previously an- 
nounced and still available see ELECTRICAL MANU- 
FACTURING, June 1950, pages 214 and 216. This list 
supersedes all prior listings, and should be checked 
before requesting any title announced in an earlier issue. 


Bulk quantities (two or more) of any of these new 
reprints, or those previously announced for which a 
supply is still available, may be obtained at the following 
prices per copy on orders accompanied by remittance. 


Quantity Number of pages in reprint 
ordered 8 12 16 
2-9 $0.50 $0.70 $0.85 $1.00 
10-49 0.35 0.50 0.60 0.70 
50-99 0.25 0.35 0.45 0.55 


100 0.20 0.30 0.40 0.50 
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WHAT 


ARE YOUR 


INSULATOR 
REQUIREMENTS? | 


[] PRECISION MOULDING () DIELECTRIC STRENGTH 
[] PHYSICAL STRENGTH [] RESISTANCE TO: 
[J] HEAT [] COLD [] MOISTURE ([] FUMES [) ACID 


cs 
c 





On all of these counts you will find Universal Porcelain 
Insulators well within your specifications. And to these 
qualities, inherent in every fine porcelain insulator, 
Universal adds the experienced engineering and the 
shop know-how that translates blue prints into 
production runs of sturdy, long-lived, high-quality, 
insulators. A Universal engineer will be glad to 
assist you in developing insulators for your specific 
needs. No obligation. 


me UNIVERSAL 


1540 EAST FIRST STREET 





CLAY PRODUCTS CO. | 
SANDUSKY, OHIO | 





eno! Saves You Money 
SOLDER FAILURE ys | 


PRODUCT FAILURE 


Solder is a relatively small 
item in your overall production 





because it does 
man=-sized jobs 


picture, but... A mighty midget is this Ward Leonard 105 Relay! 

FAILURE OF A SOLDERED JOINT CAN Ve froqpenp ane 06 Je ae ee 

MEAN FAILURE OF YOUR PRODUCT! heavier-duty relays. Certain types are Underwriters- 
approved as motor controls. 

Therefore, it makes sense to use the best solder Unique spring suspension adds a self-cleaning action 


you can buy, and that’s Federated Solder . . . en- 
gineered by experienced research men . . . pro- 
duced under the strictest metallurgical controls. 


; : ical Ward Leonard feature. 
Federated R dSolid | '@ ; 
‘Wire Snes on Write for Bulletin 105. WARD LEONARD ELECTRIC 


all commercial sizes, com- cO., 34 South Street, Mt. Vernon, N. Y. Offices in prin- 
positions and quantities. To cipal cities of U. S. and Canada. 

order or to obtain more in- 

formation, call or write the 

nearest of Federated’s 11 


lant 1 25 sales offic 
aan WARD LEONARD 
ELECTRIC COMPANY 
fe WhO-[E rgneered Cortiols 
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to the oversize silver-to-silver contacts. Note how the 
posts are securely anchored in the base—another typ- 





Stdecuual Wills Dwiion 
AMERICAN SMELTING AND REFINING COMPANY 
120 Broadway, New York 5, N.Y. 
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Guide to Buyin 





MATERIALS @ METALS e ELECTRICAL & MECHANICAL PARTS 


EQUIPMENT © FINISHES 





Index of products and services as advertised in ELECTRICAL MANUFACTURING and which 
are used in the design, engineering and manufacture of electrically operated machines, appliances 
and equipment—a monthly service to readers and advertisers. Always consult latest issue. Ex- 
panded data may be secured from advertisements. Publisher will supply any additional information, 
which is available, upon request. Address—John A. Campbell, Director, Reader Service. 





ADHESIVES 
Armstrong Cork Co., 9502 Arch, Lan- 
caster, Pa. 
Durez Plastics & Chemicals, Inc.. 182 
Walck Rd., N. Tonawanda, N. Y 
Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

ALUMINUM 

Aluminum Co. of America, 1896-G Gulf 
Bidg., Pittsburgh 19, Pa. 


Federated Metals Div., 
ing & Refining Co., 
N. ¥ 


American Smelt- 
120 Bway., N. Y. 5 


Reynolds 
Div., 


Metals 
2500 Third 


Co., 
Ave:, 


Industrial Parts 
Louisville, Ky. 


AMMETERS. See Instruments. 

ANODES, PLATING 4 

American Brass Co., Waterbury 88, 
‘onn, 

oen_* Pee 113 Astor, Newark 

Chase Brass & Copper Co., EM 
250, Waterbury 20, Conn. 

du Pont de Nemours & Co.. 
> Chemicals Dept., 


Peterated Metals Div., 
a? & Refining Co., 
N. Y. 


Inc., 
Dept. 


Inc., E. 
Wilmington 98, 


American Smelt- 

120 Bway., N. Y 

euik Plate Div., Metals & Controls 
Corp., 402 Forest, Attleboro, Mass. 
(Silver. Gold) 


Handy & Harman, 82 Fulton. New York 
7. N. Y. (Gold and Silver) 
Makepeace Co., D. E., Attleboro, 

(Gold & Silver) 
Revere Copper & Brass. Inc., 
Ave., New York 17, N. Y. 
Seymour Mfg. Co., Seymour, 


ASBESTOS SLEEVING. 
and Tape, Asbestos. 


ASSEMBLING MACHINES 


Detroit Power Screwdriver Co., 
Fort St. Detroit 16, Mich. 


BALANCING MACHINES 
Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa. 


BALLS, BEARING 


Hartford Steel Ball 
Conn. 


Mass 

230 Park 
Conn. 

See Sleeving 


2817 W. 


P.O. Box 


Co., Hartford 6, 


— Ball & Bearing Co., Ann Arbor, 

— Industries, Inc., Philadelphia $2, 

Stree Steel Rall Co.. 1950 S. 54th Ave., 
Cicero 50. TI. 

BATTERIES, DRY 

Radio Corp. of America, Commercial 


Engrg. Sec., E41R, Harrison, N. J. 


BATTERY ELIM!INATORS. See Power 
Supply Units, Rectifier. 

BEARINGS, BABBITT 

Johnson Bronze Co., 570 8. Mill. New 


Castle. Pa. (Steel or Bronzed Racked) 
Moraine Products Div. of General Motors, 


Dayton. Ohio. (Steel-Backed) 

a & Bon, Inc., Joseph T., Chicago, 
BEARINGS, BALL (Miniature) 
Miniature Precision Bearings Inc. 
Keene, N. H. 

New Departure Div. of General Motors 
Corp.. Bristol, Conn 

Norma-Hoffmann Bearings Corp., Stam- 


ford, Conn. 
BEARINGS, BALL and ROLLER 
(Radial and Thrust) 


Aetna Ball and Roller Bearing Company, 
4600 Schubert Ave., Chicago 39, IIL 
Fafnir Bearing Co., New Britain, Conn. 
Hoover Ball & Bearing Co., Ann Arbor, 


Mich. 

New Departure Div. of General Motors 
Corp.. Bristol, Conn. 

Nice Ball Bearing Co.. 30th & Hunting- 
ton Park Ave. Philadelphia. Pa 

Norma-Hoffmann Bearings Corp., Stam- 
ford, Conn. 

= 4 Industries, Philadelphia 32, 


a. 
Timken Roller Bearing Co., 
Ohio. 
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Inc., 


Canton 6, 





BEARINGS and BUSHINGS, BRONZE 


Bound Brook Oil-Less Bearing Co., 
Bound Brook, N. J. 
Chase Brass & Copper Co., Dept. EM 


250, Waterbury 20, Conn. 

Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. (Bronze on Steel). 

a % Co., Inc., P. R. Indianapolis 
° nd, 

Moraine Products Div. 
Corp., Dayton, Ohio. 

Morganite. Inc., Long Island City 1. N. Y. 

Randall Graphite Bearings, Inc., 609 W. 
Lake, Dept. 1215, Chicago 6, Tl. 


BEARINGS AND BUSHINGS, 
LUBRICANT-RETAINING 
Metal) 


Amplex Mfg. Co.. 


of General Motors 


(Powdered 


Sub. of Chrysler Corp., 


6501 Harper, Detroit 31. Mich. 
Bound Brook Oil-Less Bearing Co., 
Bound Brook. N. J 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N. Y. (Oilless, 
Self-lubricating). 

Johnson Bronze Co., 570 Mill, New 


Castle, Pa. 
Moraine Products Div. 


of General Motors 
Corp., Dayton, Ohio. 


National Molded Products, Inc., St. 
Marys, Pa. 

Randall Graphite Bearings. Inc... 609 
W. Lake, Dept. 1215, Chicago 6, III. 
BFARINGS AND BUSHINGS, NON- 
METALLIC 

General Electric Co., Chemical Dept., 
8-11, 1 Plastics Ave., Pittsfield. Mass. 

National Vulcanized Fibre Co., Wilming- 
tan. Del. 

Richardson Co., 2799 Lake St., Melrose 
Park, TI! 


yereme & Son Inec., Joseph T., Chicago, 


Westinghouse Electric 
868, 


Corp., P. O. Box 
Pittsburgh 30, Pa 


BEARINGS, 
backed) 


Lord Mfg. Co., Erte, 
BELLOWS, METALLIC 


FLEXIBLE (Rubber- 


Pa. 


Clifford Mfg. Co.. Div. of Standard- 
Thomson Corp., 126 Grove, Waltham 
54, Mass. 

BELT DRIVES. See Drives, V-Belt. 

BERYLLIUM COPPER (Rod, _ Strip 
Tube, Wire) 

“nem Corp., Dept. 7, Reading 5. 
a. 

&. Ind. 
Mallory & Co., Inc.. P. R., Indianapolis 


BIMETALS. See Thermostatic Bimetals. 


BITS. SCREW AND BOLT. 


See Socket 
Screw Keys & Wrenches. 


BLOCKS, PILLOW 


Fafnir Rearing (o.. New Britain. Conn 

Norma-Hoffman Bearings Corp., Stamford, 
Conn 

Randall Granhite Rearings. Ine., 609 W 
Take St.. Dept. 1215. Chicago 6. THI. 

SKF Industries, Inc., Philadelphia 32, Pa. 

BI OCKS, TERMINAL. See Strips, 
Blocks and Boards, Terminal. 

BLOWERS. See Fans and Blowers. 


BOLTS. See Fasteners 


BOXES, METAL. 


See Cabinets, 
Metal. 


Sheet 


BOXES and CRATES, WIREBOUND 

See also Containers, Packaging and 
Shipping. 

Wirebound Box Manufacturers  Assn., 


a 1840, Borland Bldg., Chicago 8, 


BRAKES, BENDING. 


See Benders, 
Brakes and Shears. 


BRASS, BRONZE AND COPPER 
All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 


American Brass Company, Waterbury 88, 
Conn. (Also Tobin Bronze, Chromium 
Copper and Selenium Copper Alloys). 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 
Federated Metals Div., American Smelt- 


ing & Refining Co., 120 Bway., N. Y. 5, 
N. Y. 


Hussey & Co., C. G., Pittsburgh 19, Pa. 

Ilsco Copper Tube & Products, Inc., Cin- 
cinnati 27, Ohio. (Copper Tubing). 

Johnson Bronze Co., 570 8. Mill, New 
Castle. Pa. (Bronze Bars). 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y¥ 


BRAZING ALLOYS, SILVER 
Baker & Co., Inc., 113 Astor. Newark 5, 
N 


Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 

General Plate Div., Metals and Controls 
Corp., 402 Forest. Attleboro, Mass. 

—_ ae. 82 Fulton. New York 


M akepeace . Co., 
Mallory & Co., 
6, Ind. 


Attleboro, Mass. 
Inc., P. R., Indianapolis 


Ney Co., J. M., 371 Elm, Hartford 1, 
Conn. 
BRONZE. See Brass. Bronze & Copper; 


also Phosphor Bronze. 


BRUSH CAPS 


Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago 39, Ill. 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 


Becker Brothers Carbon Co., 
Ave., Cicero 50. Ill. 
Graphite Metallizing Cup. 1959 Nep- 

perhan Ave., Yonkers 3, 
Morganite, Inc.. Long Island ‘Gus, Mi. 
Speer Carbon Co., St. Marvs. Pa. 
Stackpole Carbon ‘Co., St. Marys, Pa. 
Superior Carbon Products. Ine., 9114 
George Ave.. Cleveland 5, Ohio. 
Westinghouse Electric Corp., P. O. Bor 
868, Pittsburgh 30, Pa. 


BUSHINGS 


BEARING. see Bearings and Bushings 
COMPOSITION. see Plastics-Custom. 
FIBRE, see Fibre, Vuicanized. 
GLASS, see Glass, Technical. 

MICA, see Mica. 

PORCELAIN, see Ceramics. 


BUTTONS x CLIPS, SNAP 
FASTEN 


3450 S. 52nd 


Cuyahoga ras Co., 10251 Berea Rd., 
Cleveland 2, Ohio 

CABINETS, SHEET METAL (Boxes 
Chassis, Housings, Panels, Racks, 
Tanks). 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Overly-Hautz Co.. 11500 Madison Ave., 
Cleveland 2, Ohio. 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HAR- 
— See Harnesses & Assemblies, 
Vire. 


CAMBRIC, VARNISHED. 
Insulating. 


CAPACITORS 
Aerovox Corp., New Bedford, Mass. 
Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. 
Automatic Electric Co., 1033 W. Van 
Buren, Chicago 7, IIl. 
Cornell-Dubilier Corp., Dept. H-60, South 
Toledo 1, Ohio. 
Capacitor Sales 


See Fabrics, 


Plainfield, N. J. 
Electric Auto-Lite Co., 
General Electric Co., 

Div., Pittsfield, Mass. 
Mallory & Co., Inc., P. B., 


Indianapolis 
6, Ind. 





Sangamo Electric Co., Springfield, I, 
Sprague Electric Co., North Adams, Magy 
Stackpole Carbon Co., St. Marys, Pa, 


CARBON AND GRAPHITE: (Contacts 
Electrodes Anodes, Bearings, D 
Piles, Plates, Plungers, Rings, Seals, 
etc.) 

Becker Brothers Carbon Co. 3450 S. 52ng 
Ave., Cicero 50, Ill. 

Graphite Metallizing Corp., 1059 Nep. 


perhan Ave., Yonkers 8, N. 
Morganite, Inc., Long Island City 1, N. ¥, 
Speer Carbon Co., St. Marys, Pa. 
Stackpole Carbon Co., St. Marys, Pa. 


See ale 
Aluminum Co. of America, 1896-G Gulf 
Bldg., Pittsburgh 19, Pa. 
Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 


CASTINGS, ALUMINUM. 
Castings, Die. 


CASTINGS, BRASS, BRONZE, Na 

Allis-Chalmers Mfg. Co., 937A 
Milwaukee 1, Wis 

Bound Brook Oil-Less Bearing Co., 


Bound 
Brook, N. J. 


Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

CASTINGS, DIE 

Aluminum Co. of America, 1896-G Gulf 
Bldg., Pittsburgh 19, Pa. 

Electric Auto-Lite Co., Toledo 1, Obie 


(Aluminum & Zinc) 


Gries Reproducer Corn., 108 Willow Ave., 
New York 54, N. 


Madison-Kipp Corp., 214 Waubesa, Madi- 


son 10, Wis. (Aluminum & Zine) 

Monarch Aluminum Mfg. Co., 9301 Detroit 
Ave.. Cleveland 2, Ohio 

New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Zine Die Casting 
Alloys) 

CASTINGS, GRAY IRON 

Electric Auto-Lite Co., Toledo 1. Ohio 

Wheland Co., Foundry Div., Chattanooge 
2, Tenn. 

CASTINGS, PRECISION (Lost-Was 
Process) 

Allis-Chalmers Mfg. Co., 937A 8. 10, 
Milwaukee 1, Wis. 

International Nickel Co., Inc., 67 
New York 5, N. Y. (Nickel and alwon 

CATHODE RAY TUBES. See Tubes. 


Cathode Ray. 


CEMENT, CERAMIC 
Titanium Alloy Mfg. Co., Div. of National 


Lead Co., Niagara Falls, N. Y. 

CEMENT, INSULATION AND SEALING 

Bakelite Division, Union Carbide & Car- 
bon Corp., Dept. AG-20, 30 E, 42nd, 
New York 17, N. Y. 

du Pont de Nemours Co., E. I., Finishes 
Div., Wilmington 98, Del. 
Durez Plastics & Chemicals, Inc., 188 
Walck Road, N. Tonawanda, N. Y. 
General Electric Co. Chemical Dept 
8-11, 1 Plastics Ave., Pittsfield. Mass 
National Electric Coll Co., Columbus 
16, Ohio. 

Sauereisen Cements Co., 1045 N. Canal, 
Pittsburgh 15, Pa. 

Titanium Alloy Mfg. Co., Dy. of National 
Lead Co., Niagara Falis, N. Y. 

Zophar Mills, Inc., 117 Twenty Sixth 
Brooklyn 32, N. Y¥. 


CERAMICS 
Standard Porcelain (low-volt) (A) 
Refractory Porcelain (B) 
High-voltage Porcelain (Cc) 
Cordierite (D) 
Zircon Porcelain (E) 
Steatite (Lava) : (F) 
Titanates (G) 
Cement - Asbestos (H) 

Akron Porcelain Co., 2725 Cory Ave. 
Akron 14 Ohio (AB) 

American Lava Corp., Chattanooga 5, 
Tenn. (ADEFG) 

Ceramic Specialties Co., 444 W. Sixth, 
East Liverpool, Ohio (A) 

Colonial Insulator Co., 907 Grant, Akron 
11, Ohio (ABCE) 

Garfield Mfg. Co., Garfield 1, N J. (HD 

General Ceramics & Steatite Corp., Keas- 
bey, N. J. (ABCDEFG) 

Illinois Electric Porcelain Co., Macomb 
Ill. (AC) 

Knox Porcelain Corp., Knoxville 1, Tenn. 
(ABC) 


Louthan Mfg. Co., Ohio 
(ABDEF) 

New Jersey Porcelain Co., 
& Plum, Trenton 5, N. J. 

Porcelain Products, Inc., 
W. Va. (ABC) 

Rostone Corp., 123 S. Earl Ave., 
yette Ind. (H) 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. (A) 

Star Porcelain Co., 41 
Trenton 9, N. J. (ABF) 

Steward Mfg. Co., D. M., 
Tenn. (DFG) 

Stupakoff Ceramic 
Pa. (ABEF) 

Titanium Alloy Mfg. Co., 
Lead Co., Niagara Falls, 

Universal Clay Products Co., 
First, Sandusky, Ohio (A) 


East Liverpool, 
New York Ave. 
(ABE) 

Parkersburg, 


Lafa- 


Muirhead Ave., 


Chattanooga, 


& Mfg. Co., Latrobe, 
Div. of National 
N. Y. (EG) 
1560 E. 
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Henry Hauenstein, 
Superintendent of 
the die shop, and 
a die maker stand 
near one of the 
milling machines 
that produces many 
fine dies for STAR 
customers. 


61 Muirhead Avenue 









vy. METAL 

aay ye IDENTIFICATION 
TAGS OF EVERY 

i AG A DESCRIPTION 


For marking cables, leads, and 
bundling groups of wires! 






; 


e Big Variety 
e All Styles and sizes 
e For aircraft —radio—tele- 
phone—Motor and generator 
manufacturers—etc. 
Free samples and literature 
upon request. 


National Band & Tag Co. 


Dept. 9-162, NEWPORT, KY. 
OREIE PT 


e Easy to apply 
e Aluminum, Steel, Brass or Zinc 





MAKERS OF ELECTRICAL PORCELAIN SINCE 1899 
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STOPS 
LOSSES 


making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed lay- 
out lines show up in 
sharp relief, and at 
the same time prevents metal glare. Increases efficiency and accuracy. 








Write for full information 


THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 


JULY 1950 


DYKEM STEEL BLUE 











This ad is No. 2 of a series 


Honest pride is justifiable. 
Not only is STAR’S machine 
shop the largest porcelain die 
making shop in the United 
States, but STAR dies are 
noted for accuracy of con- 
struction. The close-up 
(above) shows the porcelain 
piece produced by this die. 


Send for this Booklet 


“SURVEY OF CHARACTERISTICS OF MOLDED CERAMIC PRODUCTS” 


STAR PORCELAIN COMPANY 


Trenton, New Jersey 


If you need electrical cut-outs to 

prevent accidental or untimely 

° operation of your products 

need safety switches or pauiidcneiaadenada the 
Soreng Safety Switch No. 

for 12650A. Here, at low cost, is a 

dependable safety switch that 

may be used on U.L. approved 


Your products? equipment. 


Switch is leaf type—push- 
button actuated. Rated 15 amp 
at 115 volts a-c, all current car- 
rying parts are generously pro- 
portioned for long, trouble-free 
service life. Entire unit is en- 
closed in a compact Bakelite case 
measuring only 25%” long, %%" 
wide, and '%" deep. The Soreng 
Safety Switch is available with 
or without leads, and the 
mounting bracket is furnished to 
your specifications. 


Remember—if your designs 
or appliances include safety 
switch protection, be sure to 
check Soreng’s No. 12650A first! 
For more information, write 
Dept. M07. 





ACTUAL SIZE 


Specialists in Electrical Specialties GY 


SORENG MANUFACTURING CoRrPORATI 


Main Plant — 9555 Eden Ave., Schiller Park, Ill. (Suburb of Chicago 
Branch Plant — 231 Stone St., Fremont, Ohio 













Rogan Offers a Wide Variety of Stock Molded 

























































































































































































SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 
for free catalog now! 


2500 W. IRVING PK. BLVD. 
ROGAN BROTHERS *Chicaco ts, 1LLinols 


Compression Molders and Branders of Plastics 
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V Pressure-Riveted Laminated 
Steel Frames 


V Mounting front and side 
plate one piece 


V Phosphor Bronze Plunger 
Guides 


V Cadmium Plating 


V Impregnated Cloth - Taped 
Coil 



























































































Two D.W.D. types shown. For any 
voltage, any frequency, constant or 
intermittent duty, AC or DC. Ask 
for Bulletin. Davis builds solenoids 
for every kind of duty. 















































TO YOUR SPECIFICATIONS 


More than 30 years’ specialized en- 
gineering. Two large modernly equip- 
ped plants. Bring your coil probiems 
. for consultation without obligation. 
: Use our cooperative service. Send B/P, 

sample or data for quotation, and 
No. 2861. Push-Pull Type quantity, large or small. 



























































Precision-Made Coils for every electrical purpose 


DEAN W. DAVIS & CO. 


sa” ides eee Gillen Fier ile Met ae lite) 
1006 FIRST ST.. KENTLAND, INDIANA 
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CIRCUIT BREAKERS 


Allis-Chalmers Mfg. Co., 937A 8. 70, 
Milwaukee 1, Wis. 

Fasco Industries, Inc., 100 Augusta, 

hester 2, N. Y. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Heinemann Electric Co., 99 Plum, Tren- 
ton, N. J. 

Murray Mfg. Corp., 1250 Atlantic Ave., 
Brooklyn 16, N. Y. 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. 

Westinghouse Flec. Corp., P. O Box 868, 
Pittsburgh 30, Pa. 


CLAMPS, GROUND 

oe mepneains Co., Inc. New York 

Iisco’ Copper Tube & Products, Inc., Cin- 
cinnati 27, Ohio. 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 


CLAMPS, TEST 
wey, Bypeunins Co., Inc. New York 


Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 


CLEANING COMPOUNDS, METAL 


Oakite Products, Inc., 18H Thames, New 
York 6, N. Y. 








CLIPS, SNAP. See Rings, Retainer & 
Snap. 


CLOTH, INSULATING. See Fabrics, In- 
sulating. 


CLOTH, TRACING. See Tracing Cloth, 
Film & Paper. 


CLUTCHES 
Twin Dise Clutch Co., Racine, Wis. 


COAXIAL CABLE. See Wire and Cable, 
Insulated. 


COIL CORES AND FORMS 

Accurate Paper Tube Co., 854 N. Noble 
St.. Chicago 22, Ill. 

Alden Products Co.. 117 North Main, 
Brockton 64EM, Mass. 

Cleveland Container Co., 6201 Barberton 
Ave.. Cleveland 2, Ohio. 

Gries Reproducer Corp., 108 Willow Ave., 
New York 54, N. Y. 

Paramount Paper Tube Corp., 612 Lafay- 
ette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Ill. 

Stackpole Carbon Co., St. Marys, Pa 
(Screw-Type, Molded Iron). 


COILS and WINDINGS 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire & Cable Co., 25 Broadway, 
New York 4, N. Y. 

Coto-Coil Co., Inc., 65 Pavillion Ave., 
Providence 5, R. I. 

Dano Electric Co., 93 Main, Winsted, 
Conn. 

Davis & Co., Inc., Dean W., 1006 First, 
Kentland, Ind. 

Electric Auto-Lite Co., Port Huron, Mich. 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N . 

Gramer Co., 2734 N. Pulaski Rd., 
Chicago 39, Til. 

National Electric Coil Co., Columbus 
16, Ohio. 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3. N. J. 

Radio Corp. of Amer., Commercial Engrg. 
Sect. E41R, Harrison, N. J 

Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 

Wheeler Insulated Wire Co., Inc., 1102 
East Aurora, Waterbury 20, Conn. 


COIL WINDING MACHINES 


Associated Production Co., 162 No. Clin- 
ton, Chicago 6. Tl. 

Cosa Corp., 405 Lexington Ave., New 
werk. 27; W.. ¥. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Radio Corp. of America, Commercial En- 
grg., Sec. A41R, Harrison, N. J. 

Seifert, Inc.. E. R., 202 8S. Beach S8t., 
Syracuse 10. N. Y. 

Universal Winding Co., P. O. Box 1605, 
Providence 1, R. I. 


COMMUTATORS 


Kirkwood Commutator Co., 1345 Carnegie 
Ave., Cleveland 15. Ohio 

Midwest Molding Co., 4630 W. Fullerton 
Ave., Chicago 39, II. 

Nippert Electric Products Co., 1759 W. 
Mound. Box 1903. Columbus 16, Ohio. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 39, Pa. 


COMMUTATOR SAWS and SLOTTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 


COMPOUNDS, SEALING. See Cement, 
Insulating & Sealing; also Waxes and 
Compounds. 


COMPOUNDS, VARNISH. See Var- 
nishes, Compounds and Resins 





CONDENSERS. See Capacitors, 


CONNECTORS, WIRE & CABLE 


Aircraft-Marine Products, Inc., 1504 y 
Fourth, Harrisburg, Pa. 

Alden Products Co., 117 North Main 
Brockton 64EM, Mass. 

American Brass Co., Waterbury 88, Conn 

Sunty a Co., Inc. New Yor 
54, N. ¥ 


Cannon Electric Development Co., 
E118, 2209 Humboldt, Los Angeles l, 
Calif. 

Chase Brass & Copper Co., Dept. Ey 
250, Waterbury 20, Conn. 

General Electric Co., Construction Mate. 
rials Dept., Bridgeport 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, III. 

Ilsco Copper Tube & Products, Inc., Cip- 
cinnati 27. Ohio 

Joy Mfg. Co., Mines Equipment Diy, 
Henry W. Oliver Bidg., Pittsburgh 2 
Pa. 

Krueger & Hudepohl, Walsh Bldg., Qjip. 
cinnati 2, Ohio 

Russell & Stoll Co., Inc., 125 Barelay, 
New York 7, N. Y. ‘‘Ever-lok’’ 

Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 

Soreng Mfg. Corp., Dept. M-02, 9555 
Eden Ave., Schiller Park, Ill, 


CONTACTORS, MAGNETIC. See Relays 


& Contactors. 


CONTACTS AND CONTACT POINTS 
Baker & Co.. Inc., 1183 Astor, Newark § 





Brainin Co C€ S8., 318 Washington, Mt. 
Vernon, N. Y. 

Fansteel Metallurgical Corp., North Chi 
cago. Til 

General Plate Div., Metals and Controb 
Corp., 402 Forest, Attleboro, Mass 

Gibson Electric Co., 8349 Frankstow 
Ave.. Pittsburgh 21, Pa 

Graphite Metallizing Corp. 1050 WNep- 
perhan Ave., Yonkers 3, N. Y. 

Makepeace Co., TD. E.. Attleboro. Mass, 

Mallery & Co., Inc., P. R., Indianapolis 
. ee, 

Ney Co., J. M., 371 Elm, Hartford 1 
Conn. 

Stackpole Carbon Co., St. Marys, Pa. 


CONTACTS, CARBON. See Carbon & 


Graphite. 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., Kenilworth 1, N. J. 


CONTAINERS, PACKAGING and SHIP 
PING See also Boxes and Crates 
Wirebound. 


Gair Co., Inc., Robt., 155 E. 44th, New 
vax 17, N.Y. 

Gaylord Container Corp.. St. Louis 2, Mo 

— & Dauch, 5001 Decatur, Sandusky 
hio. 


CONTRACT MANUFACTURING 


Aluminum Goods Mfg. Co., Manitowoc, 
Wis. 
Clark Cooper Co., 425 Market, Palmyra, 
N. J 


Geuder, Paeschke & Frey Co., 1525 W 
St. Paul Ave., Milwaukee 3, Wis. 


CONTROLLERS, MOTOR 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Allis-Chalmers Mfg. Co., 937A 8S. 1), 
Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn 

Electro Switch Corp., 167 King Ave. 
Weymouth 88, Mass. 

General Electric Co Apparatus Dept., 
Schenectady 5, N. Y. 

Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 

Russell & Stoll Co.. Inc., 125 Bearelay, 
New York 7, N. Y. 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. 

Ward Leonard Electric Co., 34 South, 
Mt. Vernon, N. Y. 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches 


CONTROLS, PHOTOELECTRIC. See 
Photoelectric Cells and Tubes. 


CONTROLS, PRESSURE and TEMPER: 
ATURE. See also Relays, Switches, 
Thermostats. 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

American General Thermostat Corp., 2060 
Bronx. New York 60, N. Y. 

Barber-Colman Co., Rockford, Ill. 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn 

Cam-Stat, Inc., Div. of the Paul Henry 
Co., 2310 S. LaCienega Blvd., Los AD 
geles 34, Calif. 
Edison, Inc., Thos. A.. Instrument Div. 
299 Lakeside Ave., W. Orange. %. 
Fenwal, Inc., 16 Pleasant, Ashland, Mass. 
General Electric Co.. Apparatus Dept. 
Schenectady 5, N. : 

Hart Mfg. Co., 211 Bartholomew Ave, 
Hartford 1, Conn. 

Mercoid Corp.. 4227 W. Belmont Ave. 
Chicago 41. Til. 

Minneapolis-Honeywell Regulator Co., I0- 
dustrial Division, 4466 Wayne Ave. 
Philadelphia 44, Pa. 


ELECTRICAL MANUFACTURING 
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tshaw Thermostat Div., Robertshaw- 
aeeciton Controls Co., Youngwood, Pa. 
Spencer Thermostat Div. of Metals & Con- 
trols Corp., 102 Forest, Attleboro, Mass. 
Square D Co., 4041 N. Richards, Milwau- 


kee 12, Wis. 


CONTROLS, REMOTE, See Push Button 
Stations; Relays and Contactors, 


Switches. 


CONVEYORS, Straight Line 
Potdevin Machine Co., 1278 38th, Brooklyn 


18, N. ¥ 
COPPER. See Brass, Bronze and Copper. 


COPPER, BERYLLIUM. See Beryllium 
Copper. 


CORD and TWINE, ARMATURE and 
coiL 
General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
Mass. : 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Mica Insulator Co., Schenectady 1, N. Y. 
Mitehell-Rand Insulation Co., Inc., 51 
Murray, New York /, N. Y. 
Varflex Corp., 308 Jay, Rome, N. Y. 
Westinghouse Electric Corp., BP. U. Box 
868, Pittsburgh 30, Pa. 


CORD, INSULATED. See Wire and 
Cable, Insulated 


CORD, RESISTANCE LINE. See He- 
sistance Line Cords. 


CORD SETS 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Belden Mfg. Cv., 4633 W. Van Buren, 
Chicago 44, Ill. 

Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. Y 

Electric Auto-Lite Co., Toledo 1, Ohio. 
Essex Wire Corp., Monticello, Ind. 
General Electric Co., Construction Mate- 
rials Dept., Bridgeport 2, Conn. 

Joy Mfg. Co., Mines Equipment Div., 
Henry W. Oliver Bidg., Pittsburgh 22, 


Pa. 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 

U. 8. Rubber Co., Rockefeller Center, New 
York 20, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORES, POWDERED IRON. See Pow- 
dered Metal Products. 


CORES, REFRACTORY. See Ceramics. 


CORES, TRANSFORMER 
Acme Electric Corp., 357 Water, Cuba, 
ee 


Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 9502 Arch, Lancas- 
ter, Pa. 


COUNTERS 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Veeder-Root, Inc., Hartford 2, Conn. 


COUPLINGS, FLEXIBLE 


Lord Mfg. Co., Erie, Pa. (Bonded Rub- 
ber) 

Sier-Bath Gear & Pump Co., Inc., 9244 
Hudson Blvd., North Bergen, N. J. 
Twin Dise Clutch Co., Racine, Wis. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


DECALCOMANIAS 


Meyercord Co., Dept. EM-12, 5323 W. 
Lake, Chicago 44, Ill. 


DIAL LIGHT ASSEMBLIES. See Lights, 
Pilot & Indicator. 


DIALS, PANEL and INSTRUMENT 
Etching Co. of America, 1520 Montana, 
Dept. E-7, Chicago 14, IIL 

Mica Insulator Co., Schenectady 1, N. Y. 


DIE CASTINGS. See Castings, Die. 


DIE CASTING MACHINES 


Kux Machine Co., 3942 W. Harrison 8t., 
Chicago 24, Il. 


DIELECTRIC HEATING UNITS. See 
High-Frequency Heating Units. 


DRAFTING EQUIPMENT and 
MATERIALS 


Eastman Kodak Co., Rochester 4, N. Y. 
Keuffel & Esser Co., Hoboken, N. J. 


DRILLS, AIR FEED 
Keller Tool Co., Grand Haven, Mich. 


DRIVES, ELECTRONIC 


General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass, 

Reliance Electric & Engineering Co., 1054 
Jvanhoe Rd., Cleveland 10, Ohio. ‘‘V8’’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 
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DRIVES, FLUID POWER 
Twin Dise Clutch Co., Racine, Wis. 


DRIVES, V-BELT 


Allis-Chaimers Mfg. Co., 937A 8. TO 
Milwaukee 1, Wis. 

Gerbing Mfg. Corp. 650-J West Washing- 
ton Blvd., Chicago 6, Il. 

Maurey Manufacturing Corp., 2912 8S 
Wabash Ave., Chicago 16, Ill. 


DUPLICATING MACHINES, DIELESS. 


See Benders, Brakes & Shears. 
ELECTRICAL SHEETS. See Steel, Elec- 
trical. 


ELECTRONIC COMPONENTS. See Spe 


cific headings. 


ENAMELING SHEETS. See Steel, Com- 


mercial Forms & Grades. | 


ENAMELS. See Lacquer, Enamels & 
Varnishes, Finishing. 


EXPRESS SERVICES 


Air Express Div., Railway Express 
Agency, Dept. 26, 230 Park Ave., New 
Youn 3%, H. F. 


EYELETS & GROMMETS 


American Brass Co., Waterbury Brass 
Goods Branch, Waterbury 20, Conn, 
Stimpson Co., Inc., Edwin B., 423 Park 

Ave., Brooklyn 5, N. Y. 


FABRICS, ELECTRICALLY CONDUC- 
TIVE 

Minnesota Mining & Mfg. Co., St. Paul | 
6, Minn. 


FABRICS, INSULATING (Sheets and 





Tapes) 
Glass-Fiber, Varnished Cambric, Cotton, 
Linen, Silk, ete. (See also Tubing and 


Sleeving, Braided Fabrics; Tape and 
Sheeting, Synthetic Resin) 

Acme Wire Co., 1255 Dixwel Ave., New 
Haven 14, Conn. 

Bentley-Harris Mfg. Co, Dept. M-40 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave 
New York 10, N. Y. 

Celanese Corp. of America, Dept. 5-A_ | 
180 Madison Ave., New York 16, N. Y | 

General Electric Co., Chemical Dept | 
8-11, 1 Plastics Ave., Pittsfield, Mass 

Glass Fibers’ Inec., Waterville, Ohio | 
(Yarn) | 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. | 

Irvington Varnisi & Insulator Co., Irv- | 
ington 11, N. J. 

Johns-Manville, Box 290, New York 16, 
. ¥ 


Mica Insulator Co., Schenectady 1, N. Y. 
Minnesota Mining & Mfg. Co., St. Paul | 


6, Minn. 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N Y. 

National Electric Coil Co., Columbus 16, 
Ohio. 

National V'arnished Products Corp., 207 
Randolph Ave., Wuodbridge, N. J. 

New Jersey Wood Finishing Co., Elec- 
trical Insulation Dept., Woodbridge, 
N. J. 

Owens-Corning Fiberglas Corp., Textile 
Products Div., Dept. 866, 16 E. 56th 
St., New York 22, N. Y¥ 

Van Cleef Bros., Inc., 7800 Woodlawn 
Ave., Chicago 19, Ill. | 

Varfiex Corp., 308 Jay, Rome, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30. Pa. 


FANS & BLOWERS 


oe Electric & Mfg. Co., St. Louis 

21, Mo. 

Fasco Industries, Inc., 100 Augusta, 
Rochester 2, N. Y. 

Heinze Electric Co., 685 Lawrence, Low- | 
ell, Mass. 

Robbins & Myers, Inc., Motor Div., Dept 
C-40 Springfield 99. Ohio. 


FASTENERS. (Bolts & Nuts; Pins; Riv- 
ets; Screws; Washers.) 

Bolts and Nuts 

Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal, Lock Spring Assembly Nuts 


(D) 

Screw Thread Inserts (E) 

Headed and Rolled Thread Partse— 
Studs, etc. (Cold Upset) (F) 

Spade Bolts (S) 

Allen Manufacturing Co., Hartford 2, 
Conn. (ACE) 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (A) 

Aluminum Co. of America, 1896-G Gulf 
Bidg., Pittsburgh 19, Pa. (A) 

American Screw Co., Willimantic, Conn. | 
(BF), (Cold Headed Screws) 

Anti Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (A) 

Blake & Johnson Co., Waterville 14, Conn. 

Burndy Engineering Co., Inc., New York 
wa, Ie Be 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. (AC) 

Clark Bros. Bolt Co., Milldale, Conn. 
(ABF) 

Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, lll. (ABF) 

Groov-Pin Corp., 2017 Kerrigan Ave., 
Union City, N. J. (EF) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (ABC) 

Lamson & Sessions Co., 1971 W. 35th, 
Cleveland 2, Ohio (ABCDF) | 





WRITE FOR catalog of 
complete line of Blake & 
Johnson fastenings. Address 
Dept. EM-7. 
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WATERVILLE 48, CONN. 


you benefit by 


THE CENTURY OF EXPERIENCE 
BEHIND B&J FASTENINGS 





Slotted or Phillips head machine screws, wood screws, 
stove bolts, tapping screws, special headed products; 
nuts, rivets, chaplets, wire forms, screw machine 
products . . . in steel, stainless steel, copper, brass, 
bronze, everdur, nickel, nickel silver, monel, alumi- 
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THE BLAKE & JOHNSON COMPANY 
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SPIRAL 
WOUND 


The Shape and 


4 Size YOU need! 
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PAPER TUBES 


All Sizes in Square 
and Rectangular Tubes 


Leading manufacturers rely on 
the quality and exactness of 
PARAMOUNT paper tubes for 
coil forms and other uses. Here 
you have the advantage of long, 
specialized experience in pro- 
ducing the exact shapes and sizes 
for a great many applications. 
Hi-Déelectric, Hi-Strength. Kraft, 
Fish Paper, Red Rope, or any 
combination. Wound on auto- 
matic machines. Tolerances 
plus or minus .002”. Made to 
your specifications or engineered 
for YOU. 


Inside Perimeters from .592” to 19.0” 


PARAMOUNT PAPER TUBE CORP. 


612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 





Can a fastener 
cost less 

than what you 
pay for it? 


YES...if it’s a 
good fastener! 


An ordinary 
fastener, no matter 
how cheap, can cost 

many times as much as 

a good one in lost 
assembly time and rejects. 
A good fastener, uniform, 
reliable and right for 

the job, can save its cost 
many times over. 


RECESSED HEAD SCREWS 
STANDARD MACHINE SCREWS 


Scovill Makes 
Good Fasteners 


¢ SEMS « TAPPING SCREWS 
¢ SPECIAL COLD HEADED PARTS 


iF A } a o40 
Teens 
VA) 


INDUSTRIAL FASTENER SALES, WATERVILLE DIVISION 
SCOVILL MANUFACTURING CO., WATERVILLE 14, CONN. 
Montclair, N.J. ¢ Detroit « Wheaton, Ill. «Los Angeles © Cleveland * San Francisco 
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Palnut Co., 66 Cordier, Irvington 11, N. J. 
(C) 

Parker-Kalon Corp., 200 
York 14, N. Y¥. (AB) 
Progressive Mfg. Co., 44 Norwood, 

rington, Conn. (ABF) 
Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. (AB) 
Scovill Mfg. Co., Waterville 14, 
(F) 

Shakeproof, Inc., 2501 
Chicago 39, Ill. (D) 
Standard Pressed Steel 
Jenkintown, Pa. (A) 
Sterling Bolt Co., 4638 W. Lake, Chi- 


cago 44, Ill. 
Stimpson Co., Inc., Edwin B., 423 Park 
2040 Fulton 


Ave., Brooklyn 5, N. 

Tinnerman Products, Inc., 
Road, Cleveland 13, Ohio. (D) 

Thompson-Bremer Mfg. Co., 


Hubbard, Chicago 22, Ill. (C) 


Varick, New 


Tor 


Conn. 
N. Keeler Ave., 


Co., Box 594, 


Pins—Cotter (F); Locking and Taper (G) 
Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (F) 
Chase Brass & Copper Co., Waterbury 
20, Conn. (8) 

Elastic Stop Nut Corp. of America, 2330 
Vauxhall Rd., Union, N. J 

Groov-Pin Corp., 2017 Kerrigan Ave., 
Union City, N. J. 

Lamson & sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio. (F) 

Sterling Bolt Co., 4638 W. Chi- 
cago 44, Ill. 


Lake, 


Pre-Assembled Washers and Screws 
American Screw Co., Willimantic, 
Elco Tool & Screw Corp., 1916 
way, Rockford, Ill. 
Lamson & Sessions Co., 1971 W. 
Cleveland 2, Ohio. i f 
Russell, Burdsali & Ward Bolt & Nut Co. 
Port Chester, N. 
Scovill Mfg. Co., 


Shakeproof, Inc., 2501 N. Keeler 
Chicago 39, 


Stimpson Co., Inc., Edwin B., 423 Park 
Ave., Brooklyn 5, ie # 


Conn. 
Broaa- 


85th, 


Conn. 
Ave., 


Waterville 14, 


Recessed Head Screws 

Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. } 

Allmetal oo Products Co., Inc., 33 
Greene, New York 13, N. Y. 

American Screw Co., Willimantic, 

Blake & Johnson Co., Waterville, 

Chase Brass & Copper Co., Dept. 
250, Waterbury 20, Conn 

Elco i. — Corp., 

kfor > 

aa Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. 

Keystone Bolt . Nut Corp., 127 Church, 
New York 7, 

Lamson & Shneae “Co., 1971 W. 
Cleveland 2, Ohio. uf 

Pee Satn Yr. 200 © Varick, 
xort. urdsall & Ward Bolt & Nut 

Port Chester, N. 

Waterville 14, Conn. 

2501 N. Keeler Ave., 


4638 W. Lake, Chi- 
cago 44, Ill. 


Stimpson Cv., Inc., Edwin B., 423 Park 
Ave., Brooklyn 5, N. Y. 


Conn. 
Conn. 
EM 


1916 Broadway, 


85th, 


New 


Russell, 
Co., 
Scovill Mfg. Co., 
Shakeproof, Inc., 
Chicago 39, Ill. 
Sterling Bolt Co., 


Rivets 

Allmetal 
Greene, New 
Aluminum Co, of 
Bidg., Pittsburgh 19, Pa. 

Biake & Johnson Co., Waterville 14, Conn. 

Chase Brass & Copper Co., Waterbury 
20, Conn. 

Chicago Kivet & Machine Co., 9609 W. 
Jackson Bivd., Bellwood, 1. 

Clark Brus. Bolt Co., Milldale, Conn. 

du Pont de Nemours & Co., Inc., KE. L., 
Explosives Dept., Wilmington 98, Del. 

Gries Reproducer Corp., 108 Willow Ave. 
New York 54, N. Y. 

Harper Co., H. M., 8204 
Morton Grove, lll. (J) 

Hassall Inc., m=. 402 


lyn 22, N. 
Progressive Mfg. Co., 44 Norwood, Tor- 
Burdsall & Ward Bolt & Nut 


rington, Cunn. 
Russell, 

Co., Port Chester, N. Y. 

Sterling Bolt Co., 4638 W. Lake, Chi- 


cago 44, Ill. 
Stimpson Co., Inc., 1 2 B., 423 Park 


Ave., Brooklyn 5, N. 


Screw Products Co., Inc. 38 
York 13 N. ¥ 


America, 1896-G Gulf 


Lehigh Ave., 
Oakland, Brook- 


Serews—Cap and Set, Machine (H); 
Self-Tapping (J) 

Allen Mfg. Co., Hartford 2, Conn. (H) 
Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (H) 
Aluminum Co, of America, 1896E Gulf 

Bidg., Pittsburgh 19, Pa. 
American Screw Co., Willimantic, Conn. 


(HJ) 
Anti-Corrosive Metal Products Co., 
Castleton-on-Hudson, N. Y. (H) 
Blake & Johnson Co., Waterville 14, Conn. 


(HJ) 
153 Bristol Rd., Waterbury 


Bristol Co., 
20, Conn. 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. (H) 

Clark Bros. Bolt Co., Milldale, Conn. (H) 

Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. (HJ) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. 

Hassall Inc., John, 402 Oakland, Brook- 
lyn 22, N. ¥. (H) 


Inc., 


1640 W. 


Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio. (HJ) 

Parker-Kalou Corp., 200 Varick, Ney 
York 14, N. Y. (HJ) 

Progressive Mfg. Co., 44 Norwood, To. 
rington, Conn. (H) 

Russell, Burdsall & Ward Bolt & Ny 
Co., Port Chester, N. Y. 

wet 3 Mfg. Co., Waterville 14, Cong, 
( ) 

Shakeproof Inc, 2501 N. Keeler Ave, 
Chicago 39, Ill. (H) 

Standard Pressed Steel Co., Box 594, Jew 


kintown, Pa. 
4638 W. Lake, Chi 


(H) 
Sterling Bolt Co., 
cago 44, Ill. (HJ) 

Stimpson Ce., Inc., Edwin B., 423 Pag 
Ave., Brooklyn 5, N. Y. 

Washers—Flat (K); Lock and Spring (L) 

Allmetal Screw Products Co., Ine, % 
Greene, New York 13, N. Y¥. (K) 

Anti-Corrosive Metal Products Co., Ing, 
Castleton-on-Hudson, N. Y. (K) 

— Spring Corp., Bristol, Cong, 
(KL) 

Barnes Co., Wallace, Bristol, Conn. (KL) 

Barnes-Gibson-Kaymond Div., Associates 
Spring Corp., 6400 Miller Ave., Detroit 
ll, Mich. 

Blake & Johnson Co., Waterville 14, Cona, 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. (KL) 

Clark Bros. Bolt Co., Milldale, Conn. (Hj) 

Dunbar Bros. Co. Div., Associated Spring 
Corp., Bristol, Conn. 

Garrett Co., Inc., George K., Tioga & D, 
Philadelphia 34, Pa. (KL) 

Gibson Co., William D., Div., Associated 
Spring Corp., 1800 Clybourn Ave,, Chi- 
cago 14, lll. (KL) 

Harper Co., H. M., 8204 Lehigh Ave. 
Morton Grove, Ill. (L) 

Lamson & Session Co., 
Cleveland Z, Ohio. (KL) 

Ohio Div., Assuciated spring Corp., 17h 
Rast First St., Dayton, Uhio (KL) 

Painut Co., 66 Cordier, Irvington 11, N, 3d. 
(lL) 

Kaymond Mfg. Co., Div., Associates 
Spring Corp., Corry, Pa. (KL) 

Shakeprvuof, inc., 2501 Keeler Ave., Chi- 


1971 W. 85th, 


cago 3Y, Ill. (L) 
Sterling Boit Co., 4638 W. Lake, Chi- 
cago 44, Lil, 
Stimpson Cv., Inc., Edwin B., 423 Par 
Ave., Brooklyn 5, N, ° 
Thompson-Bremer Mfg. Co., 1640 W. 
Hubbard, Chicago 22 Ill. (KL) 
Wrought Wusther Mfg. Co., z2zvv 8, Bay, 
Miiwaukee 7, Wis. (KL) 


FELT 

American Felt. Co., 16 
Glenville, Conn. 

Feit Products Mfg. Co., 
Ave., Chicago 7, All. 
Western Feit Works, 
Ave., Chicago 23, Ill, 


Glenville Ba, 
1536 Carroll 


4035-4117 Odgen 


FIBRE, PHENOLIC. See Plastics, Lami- 
nated. 


FIBRE, VULCANIZED. (Board, Sheet, 


Rod, Tubing) 
Continental-Diamond 
13, Del. 
insuiation-Manufacturers Corp., 565 \ 
Washington Blva., Chicago 6, Il, 
Mitcneii-tand insulation Co. Ine, 5) 
Murray, New York 7, N. Y. 
National Vulcanizeu Fibre Cvo., Wilming- 


ton Y, Del. 
Paper Co., 230 
Ze 


Fibre Co., Newark 


West Virginia Pulp & 
Park Ave., New York, N. 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Mfg. Co., Div. of Chrysler Cotp.. 
6001 Harper, Detroit 31, Mich, 

Bound Brook Uil-Less Bearing Co., Bouno 
Brook, N. J. 

Moraine Products Div. of General Motors, 
Dayton, Ohio. 


FILTERS, RADIO INTERFERENCE 


Aerovox Corp., New. Bedford, Mass. 

bederai ‘telephone and Kauwio Curp., 100 
Kingsland Kd., Citton, N. Jd. 

Generai Klectric Co., Apparatus Dept. 
Schenectady 5, N. ° 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Sprague Electric Co., North Adams, Mass. 


FINISHES, PRODUCT. Lacquer. 


Enamels & Varnishes. 


See 


FLUORESCENT LAMP AUXILIARIES. 
For Resistors, see Kesistors, Instrument 
& Radio; also Capacitors. 

Acme Electric Corp., 357 Water, Cuba, 
me. es 

Aerovox Corp., New Bedford, Mass. 

Arrow-Hart & Hegeman Hiectric Co., 108 
Hawthorn, Hartford 6, Cenn. 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

General Electric Co., Construction Mate- 
rials Dept., Bridgeport 2, Conn. 

Gramer Cu., 2734 N,. Pulaski Rd., Chi- 


cago 39, > 
Kulka Electric Mtg. Co., Dept. T, 30 
Trenton, MM. Me 


South, Mt. Vernon, N. 

Miller-Smith Corp., 

Sprague Electric Co., North Adams, om. 

Westinghouse Electric Corp., P. O. 
868, Pittsburgh 30, Pa. 

FOOT SWITCHES. See Switches. 

FORGINGS 


Aluminum Co. 
Bidg., Pittsburgh 


1896-G Gulf 


of America, 
(Aluminum) 


19, Pa. 


ELECTRICAL MANUFACTURING 
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88, Conn. 
230 Park 
- (Non- 


ican Brass Co., Waterbury 
my Copper & Brass, Inc., 
Ave, New York 17, N. 


ferrous) 


FUSE HOLDERS, MOUNTINGS and 
CLIPS 

117 North Main, 
Inc., New York 
1008 Park Ave., 


Alden Products Co., 

Brockton 64EM, Mass. 

Burndy Engineering Co., 
, a 


N. 

Ideal Industries, Inc., 
Sycamore, III. 

Iisco Copper Tube & Products, Inc., Cin 
cinnati 27, Ohio. 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Ill. 

Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 


FUSES 

Burndy Engineering Co., Inc. New York 
54, N. ¥. 

General Electric Co., Apparatus Dept., 
Schenectady 5, Z 

Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa. 


GAGES, TEMPERATURE and VACUUM 


Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn, 

Edison, inc., Thos. A., Instrument Div., 
zyvy Lakeside Ave., W. Orange, N. J 
Electrie Auto-Lite Uo,, Toledo 1, Ohio 
Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


Instruments. 


GALVANOMETERS. See 


GASKETS 


Armstrong Cork Co., 9502 Arch, Lancas- 
ter, Pa. (Cork and Kubber Cumposi- 


tions.) 

Felt Products Mfg. Co., 1536 Carroll 
Ave., Chicago 7, ill. 

Garlock Packing Co., Palmyra, N. Y. 
General Blectric Co., Chemical Dept., 
8-11, 1 Plastics Ave., Pittstield, Mass. 
Johns-Manville, Box 290, New York 16, 
nm. Y. 

U. 8. Rubber Co., 
New York 20, N. 


GEARMOTORS. See Motors. 


Rockefeller Center, 


GEARS and PINIONS, METAL 


Amplex Mfg. Co., Div. of Chrysier Corp., 
6501 Harper, Detroit 31, Mich. 

Beaver Gear Works, inc., 1035 Parmele, 
Rockford, Ill. 

Gear Specialities, 2635 W. Medill Ave., 
Chicago 47, Lil. 

Gries Keproducer Corp., 108 Willow Ave., 
New York 54, N. Y. 

Moraine Products Div. of General Motors, 
Dayton, Ohio. 

Ohio Gear o., 1358 E. 179, 
10, Ohio. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. 

Sier-Bath Gear & Pump Co., 9244 Hud- 
son Bivd., North Bergen, N. 
Westinghouse Electric Corp., P. 0. Box 

868, Pittsburgh 30, Pa. 


GEARS and PINIONS, NON-METAL- 
LIC. See Fibre. Vulcanized; Plastics. 


GENERATORS. See Motors. 


GLASS-BONDED MICA 


General Electric Co., Chemical Dept., 

8-11, 1 Plastics Ave., Pittstield, Mass. 

“iho Electric Coil Co., Columbus 16, 
lo. 


GLASS-FIBER, YARNS, CLOTH end 
TAPE. See Fabrics, Insulating. 


GLASS-SEALING ALLOYS 


Cleveland 


Stupakoff Ceramic & Mfg. Co., Latrobe, 
Pa. 
GLASS, TECHNICAL 

Dept. EM-4, Corn- 


Corning Glass Works, 
ing, N. Y. 
Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire). 
7 Co., Inc., 118 Astor, Newark 5, 
General Plate Div., Metals & Controls 
Corp., 402 Forest, Attleboro, Mass. 
wg a Harman, 82 Fulton, New York 
Makepeace Co., D. E. 


Ney Co, J. M., 871 
Conn. 


Attleboro, Mass 
Elm, Hartford 1, 


GRAPHITE. See Carbon and Graphite. 


GREASE, BEARING 
Noma-Hoffmann Bearing Corp., Stamford, 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., Kenilworth 1, N. J. 
Walker Co., George, 118 Amsterdam 
Ave., Passaic, N. J. 


HARNESS and ASSEMBLIES, WIRE 
Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Iden Mfg. Co., 4633 W. Van Buren, 
pacbleago 44, Ill. 
Take Mfg. Co., 1713 W. Hubbard 8t., 
rigiicago 22, Til. 

Mine Auto-Lite Co., Port Huron, 


Bex Wire Corp., Monticello, Ind. 


JULY 1950 





General Electric Co., Construction Mate 
rials Dept., Bridgeport 2, Conn. 

Joy Mfg. Co., Mines Equipment Div., 
wuury W. Oliver Bldg., Pittsburgh 22, 


Kulka Electric Co., Dept. T, 30 South, 
Mt. Vernon, N. Y. | 

Phalo Plastics Corp., Commercial & Fes- 
ter, Worcester, Mass. 
Surprenant Mfg. Co., 109 Washington, 
Boston 7, Mass. 


HEATING ELEMENTS and UNITS 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. | 
Electro-Therm, Inc., 931 Selim Rd., | 


Silver Spring, Md. 

General Electric Co., Dept., 
Schenectady 5, N. . 

Russell Electric Co., Div. of The Ray 
theon Mfg. Co., 4501 So. Western Blvd., | 
Dept. F-21, Chicago 9, Ill. | 

Tuttle & Kift Inc., 1823 N. Monitor Ave., | 
Chicago 39, Ill. 

Vulean Electric Co., Danvers 2, Mass. | 

Westinghouse Electric Corp., 160 Mercer 
St., Meadville, Pa. 


HIGH-FREQUENCY HEATING UNITS 


Apparatus 
¥ 


Allis-Chalmers Mfg. Co., 937A 8. 170 
Milwaukee 1, Wis. 
General Electric Co., Apparatus Dept. 


Schenectady 5, N. 
Marion Electrical Instrument Co., Man 


chester, N. H. 
Radio Receptor Co., Ine., Denk, MS27 
Dept. 6460EM, Wal. 


251 W. 19, New York 14, 
Raytheon Mfg. Co., 
tham 54, Mass. 
Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 30, Pa. 


HIGH-NICKEL ALLOYS. See 
and Nickel Alloys. 


HOISTS, PNEUMATIC. 
Tools and Equipment. 


HOLDERS, COMMUTATOR BRUSH 


Midwest Molding & Mfg. Co., 4630 W 
Fullerton Ave., Chicago 39, Ill 


Nicke! 


See Pneumatic | 


Phoenix Electric Mfg. Co., 711 W. Lake | 
Chicago 6, Ill. | 

IMMERSION HEATER’ UNITS. See 
Heating Elements & Units. | 

IMPREGNATING COMPOUNDS. __ See | 
Cement, Insulating and Sealing; Waxes 
and Compounds. 

INDICATORS, HEAT. See Thermom 
eters. 

INDICATORS, SPEED. See Tachom 
eters. 

INDUCTION HEATING. See High- 


Frequency Heating Units. 


INFRA-RED LAMPS. See 
candescent and Infra-red. 


Lamps, In 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 


Acme Electric Corp., 357 Water, 


Aerovox Corp.. New Bedford, Mass. 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Burlington Instrument Co., Dept. D30 
Burlington, Iowa 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

Ferranti Electric Inc., 30 Rockefeller 
Plaza, New York 20, N. Y. 

General Electric Co., Apparatus Dept. 
Schenectady 5, N. ° 

Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, Ill. 


Cuba, | 





Marion Electrical Instrument Co., Man 
chester, N. H. 

Radio Corp. of America, Commercial En- 
grg., Sec. E41R, Harrison, N. J. 


Triplett Electrical Instrument Co., Bluff 
ton Ohio 

Westinghouse Electric Corp., P. O. Bos 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 5* 
Frelinghuysen Ave., Newark 5, N. J 


INSTRUMENTS, LABORATORY 
STANDAR 


Acme Seas Corp., 357 Water, Cuba, 
N. Y, 
Electro-Therm, in. f 931 Selim Rd. 


Silver arene. 
General ectric e 
Schenectady 5, N. ° 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 
Weston Electrical Instrument Corp., 58 
Frelinghuysen Ave., Newark 5, N. J 


INSULATING MATERIALS. See follow 
ing specific headings: 

Cement, Insulating and Sealing 
Ceramics 

Cork and Cork Compositions 
Fabrics, Insulating 

Felt 

Fibre, Vulcanized 

Glass-Bonded Mica 

Insulation, Wire and Cable 

Mica, Molded and Laminated 
Paper, Insulating 

Plastics, Laminated 

Plastics Molding and Extrusion 
Rubber and Rubber Products 
Sleeving and Tape, Asbestos 

Tape, Friction and Splice 

Tape and Sheeting, Synthetic Resin 
Tubing, Paper 

Tubing and Sleeving, Braided Fabric 

Tubing and Sleeving. Extruded Plastie 


Apparatus Dept 


, 








nies, 


Famous Manu- 
facturer. 


THREE 
ei 


All-purpose Bath Ther- 
mometer Molded by 
Mack for the Taylor 


Instrument Compa- 
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When writing, please ad- 
dress inquiries to Dept. B; 
there is no obligation, of 
course. 







ee P.Q., CANADA 


Figured any way you look at it, let- 
ting MACK figure on your plastic 
molding jobs makes good sense. In 
the business since the early days of 
the industry, MACK has the expe- 
rience and the facilities to do the job 
tight. Choice of materials, design 
and mold making, g and 
delivery are all carefully followed 
through to insure the best results 
_ for you. That’s why many MACK 
- customers have been with us for a 
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DEPENDABLE 
FLIGHT RECORDS 
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Sensitive equipment requires protection 
from shock and vibration to assure original 
accuracy and dependability. The Giannini 
Flight Recorder illustrates how the G. M. 
© Giannini Company of Springfield, N. J., uses 
>= LORD Mountings to insure the precise re- 
cordings of four simultaneous test operations. 


Note that standard LORD Mountings are 
used in tandem to supply universal freedom 
of movement .. . and that they are focalized 
at the center-of-gravity of the recorder. This 
arrangement of LORD Mountings permits 
the instrument to be used in either vertical 
or horizontal position without loss of mount- 
ing effectiveness. 


This method of applying LORD Mount- 
ings was recommended by LORD engineers 
to meet the particular conditions under 
which the instrument would operate. If you 
have a problem involving product protection 
or improvement through control of vibra- 
tion, we suggest that you submit it to us for 
analysis and recommendation. Write to 
attention of Product and Sales Department. 













































































[> MANUFACTURING COMPANY ~- ERIE 


jon Representative: Railway & Power Engineering Cor, 


Vibration Control 


DED aves, 






Varnishes, and Resins, 
Insulating 


Waxes and Compounds 


Compounds 


INSULATION, WIRE and CABLE (Ce- 
ramie and Synthetic) 

du Pont de Nemours & Co., Inc., E. I., 

Bathe Chemicals Div. F-4, Wilming- 


98, Del. 
neteen ‘Kodak Co., Rochester 4, N. Y. 
Goodrich Chemical Co., B. F., Dept. 
GF-6, Kose Bldg., Cleveland 15, Ohio. 
Sprague Electric Co., North Adams, Mass. 
Surprenant Mfg. Co., 109 Washington, 


Boston 7, Mass. 
U. 8. Rubber Co., 


Rockefeller Center, 
New York 20, N. Y. 


IRONS, SOLDERING. See Soldering 
Irons. 

JEWEL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


KNOBS and HANDLES, MOLDED. See 
Plastics—Custom Molders. 


LABELING AND GLUEING MACHINES 


Potdevin Machine Co., 1278—38th, Brook- 
lyn 18, N. Y. 


LABELS, IDENTIFICATION 


Chicago Show Printing Co., 2628 N. Kil- 
dare, Chicago 39, Ill. 


LACQUER, ENAMELS 
NISHES, FINISHING 


du Pont de Nemours & Co., E. I., Fin- 
ishes Dept., Wilmington 98, Del. 

General Electric Co., Chemical Dept., 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

National Paint, Varnish & Lacquer Asso- 
ciation, Inc., Washington 5, D. C. 

Sherwin-Williams Co., Industrial Div., 
Cleveland 1, Ohio. 


and VAR- 


LAMINATED METALS, PRECIOUS and 
BASE (Sheet, Tube and Wire) 


Baker & Co., Inc., 113 Astor, Newark 
5, N. J. 

General Plate Div., 
Corp., 402 Forest, 

Makepeace Co., D. E., 


Metals and Controls 
Attleboro, Mass. 
Attleboro, Mass. 


LAMINATED PLASTICS. See Plastics. 
LAMINATIONS, MOTOR AND TRANS- 
FORMER 


Acme Electric Corp., 357 Water, Cuba, 
=. Ee 

LAMPS, FLUORESCENT 

General Electric Co., Div. 166-EM-12, 


Nela Park, Cleveland 12, Ohio. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


LAMPS, INCANDESCENT AND 
INFRA-RED 

General Electric Co., Div. 166-EM-12, 
Nela Park, Cleveland 12, Ohio. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


LAMPS, MERCURY VAPOR 

General Electric Ce., Div. 166-EM-12, 
Nela Park, Cleveland 12, Ohio. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


LAMPS, MINIATURE (Pilot and Indi- 
eator) 

General Electric Co., Div. 166-EM-12, 
Nela Park, Cleveland 12, Ohio. 


Herzog Miniature Lamp Works, Inc., 
2? Jackson Ave., Long Island City 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 

LAVA. See Ceramics. 

LAYOUT STEEL BLUE 

Dykem Co., 2303-F N. llth, St. Louis 
. Mo. 

LENSES, PRESSED GLASS 

Corning Glass Works Dept. EM-4, Corn- 


&. - x 
Kopp Glass, Inc., Swissvale, Pa. 


LIGHTS, MACHINE (Magnifiers) 
Stanley Tools, 183 Elm, New Britain, 
Conn. 


LIGHTS, PILOT and INDICATOR 

Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Arrow-Hart and Hegeman Electric Co., 
103 Hawthorn, Hartford 6, Conn. 

Cannon Electric Development Co., Dept. 
ee 3209 Humboldt, Los Angees 31, 

Dial Light Co. of America, 900 Broadway, 
New York 3, = 


Drake Mfg. Co., 1713 W. Hubbard 8t., 
Chicago 22, Ill. 
General Electric Co., Div. 166-EM-12, 


Nela Park. Cleveland 12, Ohio. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 


LOCKNUTS and LOCK WASHERS 
See Fasteners. 





LOUD SPEAKERS 


Radio Corp. of America, cannes &. 
grg., Sec. E41R, Harrison, N. J, 












LUBRICATORS, OIL and GREASE 


Madison-Kipp Corp., 214 Waubesa, Mad 
son 10, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, 1504 &, 
Fourth, Harrisburg, Pa. 
American Brass Co., Waterbury 88, Conn, 


Conn. 
Burndy Engineering Co., Inc. New You 
54, N. YX. 
Heyman Mfg. Co., Kenilworth 1, N, J, 
lisco Copper Tube & Products, ine., Cip- 
a ye d B., Cinch Mfg, Corp, 
ones Div., Howard B., Cine! 
Chicago 24, Ill. " 
Krueger & Hudepohl, 5 E. Third, Gj 
cinnati 2, Ohio. 


Inc., 


Patton-MacGuyer_ Co., Edgewood St, 
Providence 5, R. I. 

Rajah Co., Bloomfield, N. J. 

Shakeproof, Inc., 2501 N. Keeler Avg, 
Chicago 39, Iil. 

a Mfg. Co., H. B., Battle Creg, 
ich. 

Soreng Mfg. Corp., Dept. M-02, 95% 
Eden Ave., Schiller Park, Il. 

Stimpson Co., Inc., Edwin B., 423 Pag 
Ave., Brooklyn 5, N. Y. 

Thompson-Bremer Mfg. Co., 1640 ¥ 
Hubbard Chicago 22, Ill. 
















MACHINES. See specific headings: 
Balancing; Coil Winding; Die Casting; 
Drafting; Eyelet Attaching; Marking; 
Molding; Print; Rivet Setting; Srey 
Driving; Strippers, Wire; Wire and 
Metal Forming. 

MAGNETIC MATERIALS. See Sted 
Electrical; Magnets, Permanent; Mag 
netic Recording Tape; Magnetic Be 
cording Wire. 


MAGNETIC RECORDING TAPE 

Minnesota Mining & Mfg. Co., St. Pau 
> inn. 

MAGNETIC RECORDING WIRE 

Driver Co., Wilner B., 150 Riverside 
Ave., Newark 4, N. J. 


MAGNETS, PERMANENT 


General Electric Co., Chemical De 
8-11, 1 Plastics Ave., Pittstield, Mas, 
MARKING MACHINES 

Markem Mauchine Co., Keene 7, Ne 


Hampshire. 


MATERIALS HANDLING EQUIPMENT 

Robbins & Myers, Inc., Crane & Hols 
Div., Springfield 99, Ohio. 

MERCURY SWITCHES. See Switches. 


METALS, LAMINATED. See Laminated 
Metals, Precious and Base, 


METALS, PRECIOUS. See Gold; Lami- 
nated Metal; Platinum; Silver. 

METALS, RARE 

Fansteel Metallurgical Corp., North Chi- 


cago, Ill. 
Mallory & Co., P. R. Indianapolis 


6, Ind. 












Inc., 


METERS. See Instruments. 


MICA, GLASS-BONDED. 
Bonded Mica. 


MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, 
Segments, Washers, etc.) 


Brand & Co., William, 276 Fourth Ave, 
New York 10, N. Y. 

General Electric Co., Chemical Dep 
8-11, 1 Plastics Ave., Pittsfield, Mas 

Insulation Manufacturers Corp., 565 
Washington Blvd., Chicago 6, Tl 


See Glaw- 



















Macallen Co. 16 Macallen, Roston 2, 
Mass. 

Mica Insulator Co., Schenectady 1, N. ¥. 

Mitchell-Rand Insulation Co., Ine. 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio. 

New England Mica Co., Inc., 20 Woerd 
Ave., Waltham, Mass. 

MICA UNDERCUTTERS 

Ideal Industries, Inc., 1008 Park Av. 
Sycamore, 










MICROFILM EQUIPMENT 


Eastman Kodak Co., Rochester 4, N. ¥. 
(Micro-Film Machines) 









MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica Plat 
tics, Rubber. 


MOLDING MACHINES, PLASTICS 
Kux Machine Co., 3942 W. Harrison, 
Chicago 24, Il. 
Lake Erie Engineering 
& Woodward Aves., 
Stokes Machine Co., F. J., 
Rd., Philadelphia 20, Pa. 


MOLYBDENUM—Sheet and Wire 
(See also Contacts) 


Fansteel Metallurgical Corp., North ,Chi- 


cago, Ill. 
Mallory & Co., Inc., P. B., Indianapolis 


6, Ind. 


Corp., Riverview 


Buffalo 17, N. 
5996 Tabor 





ELECTRICAL MANUFACTURING 








Ww: make a wide variety of contacts 
in platinum, palladium and silver, 
both pure and in their many alloys, so that 
we are able to supply you with what you 


need for any particular application. These 


include rivets, studs, screws, steel-back and 
solder-back buttons, washers, discs, rods, 
rings and special shapes and stampings. 
We supply them to practically any speci- 
fied dimensions for attaching by riveting, 
staking, brazing or welding. 


Write us if you have any contact problem. 
We shall be glad to consult with you. 


BAKER & CO., INC. 


113 ASTOR STREET (4 
NEWARK 5, N. J. 








process-air heating 


with G-E Calrod heaters 













Machine, Wood, Cap, Lag, Set, 
Knurled and Thumb Screws 





» Drying, baking, curing, ripening, or 

* many other air-heating processes can Brass, Bronzes, 

W. be easily accomplished with G-E Cal- Aluminum, Monel, 

a, rod heaters—with forced or natural ; | 

‘ convection. Stainless Steels 

5 It’s easy, for example, to install fin- 

a Calrod heaters in ducts (see Fig. 1) L k Pere ee 
a to heat air in ventilating systems, Fig. 1 arge stocks ready fo e 















ripening or drying rooms. 

_ Ovens for baking, drying, dehydrat- 

i ing, etc. are easily and accurately 
heated with G-E Calrod tubular or 
strip heaters (see Fig. 2). | 


delivery from distributors and 
warehouses in principal cities. 


FREE STOCK LIST 


r. To learn more about how to apply 
G-E Calrod heaters to process air, 
ED write for bulletin GEA-5096. And 









"las- for the ee ee 
The H. M. Harper Company, 
Ys FREE CATALOG, GEC-1005A, on | $204 Lehigh Ave. 
i the complete line of Calrod heaters— F | Morton Grove, lil. 

; Sect. 720-18, Apparatus Dept., General Fig. 2 Please rush your current stock list of non-ferrous and stainles. 
view Electric Company, Schenectady 5, N. Y. steel fastenings showing quantities, sizes and types available 
2 : : for immediate shipment. 
vst *Reg. U.S, Pat. Off. 
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BALLS FOR BEARINGS AND OTHER BALL APPLICATIONS 


Precision balls for every requirement of the electrical industry. 
Made in many different materials. Also special bearings and 
retainers. Send your specifications for recommendations from 
our Engineering Department. 


THE HARTFORD STEEL BALL CO. 
HARTFORD 6, CONN. 


NEWARK N 
TTL 


and 
COIN-OPERATED 
MACHINES 


Our line of small induction 
motors is designed for ap- 
plications where small power 
can be converted to con- 
siderable Torque at slow 
speed output shaft. Thou- 
sands of these motors are 
in use today, and all are 
free from radio interference. 
They operate continuously 
without heating. 


Made in 3 basic sizes and 
can be wound for voltage 
desired. If you manufacture 
this type of equipment, 
write us for complete speci- 
fications. 


ancy COMPANY 


1600 Junction Avenue 
RACINE, WISCONSIN 


itoneESe 


Designers and Manufacturers of 
SPECIAL INDUCTION MOTORS 


MOTORS 


Miniature Timing Motors, Geared 


Subfractional, Under 1/20 Hp. 





Fractional, 1/20, to % Hp. 





Integral, 1 to 7% Hp. 


D-C Univ. 


Synch, 





Integral, Over 7% Hp. 
Gearmotors 


Generators 





Low Voltages (Under 110) 


Allis-Chalmers Mfg. Co., 937A 8S. 70, Mil 

waukee 1, Wis. (KLMNOUQRTUVW) 
Baldor Electric Co., 4353 Duncan Ave., 
St. Louis 10, Mo. (FGKLN) 

Barber-Colman Co., Rockford, Il. 
(BCEYZ) 

Bodine Electrie Co., 2256 W. Ohio, Chi- 
eago 12, Ill. (ABCDEFGHJQRSTYZ&) 

Bristol Motor Co., 111 Bristol Bldg., Old 
Saybrook, Conn. (ABY) 

Clarostat Mfg. Co., Inc., Dover, N. H. 
(B) 

Cyclohm Motor Corp., Div. of Howard In- 
dustries, Inc., Dept. EMB, Racine, Wis. 
(ABEQTUVY) 

Delco Appliance Div., General Motors 
Corp., Rochester 1, N. Y. (FGH) 

Delco Products Div., General Motors 
Corp., Dayton, Ohio (BFGKLNZ) 

Electrical Mfg. Co., Lake at Fourth, KRa- 
cine, Wis. (BCDFGH) 

Electric Auto-Lite Co., Toledo 1, Ohio 
(GZ) 

Electric Motor Corp., Div. of Howard In- 
dustries, Inc., Dept. EMB, Racine, Wis. 
(BCDFGHQRYZ&) 

Electric Specialty Co., 171 
Stamford, Conn. 
(BCDEFGHJKLMNOPQRSTUVWYZ&) 

Electro-Dynamic Div. of The Electric 
Boat Co., Bayonne, N. J. (KLNOV) 

Electro Engineering Products Co., Inc., 
4824 West Kinzie, Chicago 44, Ill. (BC) 

Electro Machines, Inc., 58 North 3rd St., 
Cedarburg,. Wis. ‘‘Doerr’’ (FGKL) 

Elliott Company, Crocker-Wheeler Div., 
Ampere, N. J. (KLNOQRUV) 

Elliott Company, Ridgway Div., Ridgway, 
Pa. (NOPUVW) 

Emerson Electric Mfg. Co., St. 
Mo. (FGJKLMOR) 

Fairbanks, Morse & Co., Chicago 5, Ill. 
(FIKLNOQR) 

Fasco Industries, Inc., 100 Augusta, Ro 
chester 2, N. Y. (BCDFGHYZ&) 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 
(BCDEFGHJIKLMNOPQRSTUVWYZ&) 

General Industries Co., Dept. D, Elyria, 
Ohio (BQYZ) 

Hansen Mfg. Co., Inc., Princeton 3, Ind. 
(BCEYZ) 

Haydon Co., A. W., 232 
Waterbury 20, Conn. (CXZ) 

Haydon Mfg. Co., Inc., 2526 Elm, Tor- 
rington, Conn. (ABCYZ) 

Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass. (BCDFZ) 


South St., 


Louis 21, 


North Elm, 


Holtzer-Cabot, Div. of National Pney- 
matic Co., Inc., Boston 19, Mass, 
(BCEFGJZ) 

Hoover Co., 
Brook Ave., N. 

Howard Industries, Inc., Dept. EMB 
Racine, Wis. (ABCDEFGHQRTUV¥Z) 

Howell Electric Motors Co., Howell, Mich 
(FKNQ) 

Janette Mfg. Co., 566 W. Monroe, Chj- 
cago 6, Ill. (FGKQRZ) 

Kato Engrg. Co., 128 Maxfield Ave., Man- 
kato, Minn. (KL) 

Lamb Electric Co., Kent, Ohio 
(BCDEFGHJQRS) 

Lima Electric Motor Co., 2531 Findly 
Rd., Lima, Ohio (FKNQ) 

Master Electric Co., Dayton 1, Ohio 
(FGJKLMNOPQRTU VW) 

McMillan Mfg. Co., Lindeke Bldg., & 
Paul 1, Minn. (B) 
Motorsearch Co., 1600 
Racine, Wis. (BQY) 
Ohio Gear Co., 1358 E. 179, Cleveland 

10, Ohio (Q) 

Packard Electric Div., General Moton 
Corp., Warren, Ohio (FG) 

Peerless Electric Co., Warren, Ohio 
(FGKLN) 

Rae Motor Corporation, P. O. Box 21, 
Racine, Wis. (BCDFGHYZ&) 

Raytheon Mfg. Co., Dept. 6460 EM, Wal- 
tham 54, Mass. (BF) 

Redmond Co., Inc., Owosso, Mich, 
(BCDFGQZ) 

Reliance Electric & Engineering Co., 104 
Ivanhoe Rd., Cleveland 10, Ohio, 
(FGKLNOV) 

Robbins & Myers, Inc., Motor Div., Dept. 
C-40, Springfield 99, Ohio. 
(BCDEFGHJKLMNPZ) 

Ruetz Mfg. Co., 1600 Junction Ave., Ra- 
cine, Wis. (BCDFGHRSZ) 

Russell Electric Co., Div. of The Ray- 
theon Mfg. Co., 4501 So. Western Blvd. 
Dept. F-21, Chicago 9, Ill. (BF) 

Scruggs Co., Loyd, 1022-32 N. Sixth, & 
Louis 1, Mo. (B) 

Telechron, Inc., 30 Union, Ashland, Mass. 
(A) 

U. S. Electrical Motors, Inc., Los Angele 
54, Calif. (FKNQY) 

Wagner Electric Corp.. 6454 Plymouth 
Ave., St. Louis 14, Mo. (FGKLNY2) 

Wesche Electric Co., B. A., 1620 Vine, 
Cincinnati 10, Ohio (FGKLNOZ) 

Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa 
(BCDEFGHIKLMNOPQRSZ&) 


Kingston-Conley Div., % 
Plainfield, N. J. (PK) 


Junction Ave, 


LT 


and STARTERS. 


MOTOR CONTROLS 
Button 


See Controllers, Motor; Push 
Stations. 


MOUNTINGS, RUBBER and 
SYNTHETIC 

Lord Mfg. Co.. Erie. Pa 

Surprenant Mfg. Co., 
Boston, Mass. 

U. S. Rubber Co., 
New York 20, N. Y 


109 Washington, 


Rockefeller Center. 


MOVEMENTS, CLOCKS and TIMING 

Bristol Motor Co., 111 Bristol Bldg., Old 
Saybrook, Conn. 

Haydon Co., A. W., 232 North Elm 
Waterbury 20, Conn. 

Haydon Mfg. Co., Inc., 2526 Elm, Tor 
rington, Conn. 


NAME AND INSTRUCTION PLATES 

Electric Auto-Lite Co., Port Huron, 
Mich. 

Etching Co., of America, 1520 Mon- 
tana, Dept. E-7, Chicago 14, Il. 

General Electric Co, Chemical Dept 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
(Plastics) 

Meyercord Co. Dept. EM-12, 5323 W 
Lake, Chicago 44, Tl. 

Mica Insulator Co., Schenectady 1, N. Y. 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 88. Conn. 
(Cupro-Nickel) 
Chase Brass & Copper Co., 


20, Conn. 
Wilbur 5. 150 Riverside 


Waterbury 


Driver Co., 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. 

Revere Copper & Brass, Inc., 280 Park 
Ave., New York 17, N. Y. 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 
American Brass Co. Waterbury 88, Con. 
Federated Metals Div., American Smelt 
ss Refining Co., 120 Bway., N. ¥. 5 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. See Fasteners. 


NUT RUNNERS. See Pneumatic Tools 
and Equipment; Screw-Driving 
chines. 


OHMETERS. See Instruments. 


OILERS. See Lubricators, Oi) #4 
Grease. 


PACKAGING. See Boxes and Crate; 
Containers, Packaging and Shipping 


PACKINGS. See Gaskets 


PALLADIUM. See Platinum and Platinum 
Products. 


PANEL CONTROL UNITS 


Allen-Bradley Co., 1816 8. Second, Mil 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric ( 
103 Hawthorn, Hartford 6, Conn. 

General Electric Co., Apparatus Dept. 
Scheneetady 5, N. Y. 

Heinemann Electric Co., 99 Plum, Trentoa, 


WN. Jd. 

Murray Mfg. Corp., 1250 Atlantic Ave. 
Brooklyn 16, NY. 

Square D Co., 4041 N. Richards, Milwat- 
kee 12, Wis. 

Ward Leonard Electric Co., 34 South 
Mount Vernon. N. Y. 

Westinghouse Electric Corp., P. 0. Bo 
868 Pittsburgh 30, Pa. 


PANELS, METAL. Sce Cabinets, Sheet 
Metal 


PAPER, INSULATING 
Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 


ELECTRICAL MANUFACTURING 
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Steady hea: 
Smooth flow 


with 
STANLEY ELECTRIC 
OLDERING IRONS 


Stanley Irons stand up under con- 
stant use and high temperature be- 
cause the heat conducting core is 
properly wound and the heating 
head is sealed so that moisture and 
flux fumes can’t enter. Comfort- 
able and easy to use .. . light, 
properly balanced and with cool 
hardwood handle. Models for both 
scerw-tip (with solid metal core) 
or plug tip. Write for free helpful 
booklet, ‘‘Expert Soldering’’ 
Stanley Tools, 132 Elm St., New 
Britain, Conn. 


THE TOOL BOX OF THE WORLD 


STANLEY 





Stanley 
No. 350 
Soldering Iron 





Reg. U.S. Pat. Off. 
HARDWARE e TOOLS ¢« ELECTRIC TOOLS « STEEL STRAPPING « STEEL 





ELECTRICAL ENGINEER 


Graduate Manhattan College, °50, desires 
position New York area. Seeks to become 
authority in electrical and electronic design. 
No selling. Salary secondary to opportunity 
to learn and make contributions to product 
development. 


Address Box No. 701 
c/o Electrical Manufacturing 
1250 Sixth Avenue, New York 20, N. Y. 


—_ @: near GSE (ANBELOUE 












on 
DESIGN ENGINEERING 7) fe 
ASSISTANCE tn 
That may save you money 
EXTREMELY 


CLOSE TOLERANCES 


Precision workmanship : 


MODERN INSPECTION S(REW SY e PRODUC 


CONTROL 
To meet your requirements 
SMOOTH FINISHES 


Where required 
Reducing finishing cost. 












WM. F. STEINEN CO. 
69 N.J.R.R. Ave., Newark 5, N. J. 


MArket 2-5747-8-9 
MArket 2-3712-3 
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STAMPINGS - ASSEMBLIES =| 


| Your shipments keep 





| Atom pile by-products 
“fly” to help medical research 





Redicheetenes were aoodad by Besten hospital for patient 
treatment. Lead-shielded box of radioactive iodine (weight, 
35 lbs.) picked up by Air Express in Knoxville, Tennessee, at 
11 a.M., delivered 7:15 p.m. Charge, $8.60. Hospitals use Air 
Express to get supplies from anywhere in hours. 


It’s easier and more 
convenient to use the 
world’s fastest shipping 
service. When ship- 
ments are ready, just 
er for pick - up. 

pecial door - to - door 
service included in the 
low rates. 





moving. Express 
goes on every Sched- 
bled Airline flight. Fre- 
quent schedules. Use 
dependable, experi- 
enced Air Express reg- 
ularly —keep your 
business rolling at a 
profitable clip. 





Air Express gives you all these advantages: 


World’s fastest transportation method. 


| Special door-to-door service at no extra cost. 
| One-carrier responsibility all the way. 


1150 cities served direct by air; air-rail to 22,000 off-airline points. 
Experienced Air Express has handled over 25 million shipments. 
Because of these advantages, regular use of Air Express pays. It’s 
your best air shipping buy. For fastest shipping action, phone Air 
Express Division, Railway Express Agency. (Many low commodit y 
rates in effect. Investigate. ) 


wv Mise 






Rates inctude pick-up and delivery door 
to door in all principal towns and cities 


225 





“\NOFLAME-COR” 


ee eS PE eee aa 


| 


Growing in use and importance among manu- 
facturers of Vacuum Cleaners, Refrigerators, 
Electric Fans, Business and Scientific apparatus. 
Prove to your own satisfaction the over-all effi- 
ciency of ““NOFLAME-COR” in applications where 
ability to resist heat is a vital consideration. 
Available in all sizes, solid or stranded. Over 
200 color combinations. Engineering data and 
samples sent upon request on your letterhead. 


PRODUCTION ENGINEERS: Specify 
“NOFLAME-COR” for absolute uniformity 
of diameter, permitting clean stripping of 
insulation without damage to the copper 
conductor... 


NO NICKING OF CONDUCTORS 
NO CONSTANT RESETTING OF BLADES 


APPROVED BY 
hls a 2 thes 8. 
LABORATORIES AT 


AVOID LOSSES FROM 
‘““BLOBBING’* 
Not being an extruded plastic, 
eliminates the costly “blobbing” of 
insulations under soldering heat 


* Flame Resistant  ° High Insulation Resistance 


CT eM CMLL e LT 


mM ate ¢ Easy Stripping 


* Also unaffected by the heat of impregnation — 
therefore, ideal for coil and transformer leads 


tate CRY eae Bala 


“made by engineers for engineers” 


CORNISH WIRE COMPANY, inc. 


605 North Michigan Avenue, 1237 Public Ledger Bidg., 
——e 15 Park Row, New York 7, N.Y. em a 


MANUFACTURERS OF QUALITY WIRES AND CABLES FOR THE ELECTRICAL AND ELECTRONIC INDUSTRIES 


f 


| 
| 


| Irvington 


| National Vulcanized Fibre Co., 


| West 


| PAPE a 


Cottrell Fall River, 
Mass. 

General Electric Co., 
8-11, 1 Plastics Ave., Pittsfield, Mass 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, IIL. 

Varnish & Insulator Co., Irv 

N. J 

Box 290, 


Paper Co., Inc., 


Chemical Dept 


ington 11, 
Johns-Manville, New York 16, 
Mica Insulator Co., Schenectady 1, N. Y. 
Mitchell-Rand Insulation Co., Ince., 51 

Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 

Ohio 
National Varnished Products Corp., 207 

Randolph Ave., Woodbridge, N. J 
Wilming- 
ton, Del. 

Virginia Pulp & 
Park Ave., New York 17, 


gy emer mS 


Paper Co., 230 
mi “Es 


REPRO- 
DUCTIO 


Eastman Kodak Co., Rochester 4, N. Y. 


PAPER, TRACING. See Tracing Cloth 
and Paper. 


PENCILS, DRAWING 


| American Brass Co., 
| Chase Brass & 


| Mallory & Co., 


| Seymour Mfg. Co., 
| Waterbury Rolling Mills, Inc., 


os et nel Pencil Co., Inc., Bloomsbury, 


Staedtler Inc., J. New 


York 13, N. Y. 


S., 55 Worth St., 


PERMANENT MAGNETS. See Magnets 
Permanent. 


PHOSPHOR BRONZE 

(Red, Sheet, Tubing, Wire) 
Waterbury 88, Conn. 
Copper Co., Waterbury 


P. 2., 
6, Ind. 


Indianapolis 
Revere Copper & Brass, 230 Park 
Avenue, New York 17, ¥. 
Seymour, Ccnn. 
Waterbury, 


20, Conn. 
Inc., 


Inc. 


Conn. 


| PHOTOELECTRIC CELLS AND TUBES 


86 Meadow, 
Dept., 


Bradley Laboratories, Inc., 
New Haven 10, Conn. 
General Electric Co., Electronics 
Thompson Rd., Syracuse, _ Ge 


| Radio Corp. of ‘America, Commercial En- 


erg., Sec. E41R, Harrison, N. J 


PHOTOELECTRIC CONTROLS 


| General Electric Co., 


PILES, CARBON RHEOSTAT. 





Electronics 

Thompson Rd., Syracuse, N. Y. 

Mercoid Corp., 4227 W. Belmont Ave., 

Chieago 41, Ill. 

Westinghouse Electric Corp., P. O. Box 
592 


868, Pittsburgh 30, Pa. 
Frelinghuysen Ave., Newark 5, N. J. 


Dept., 


Weston Electrical Instrument Corp., 

See Car- 
bon & Graphite. 
PILLOW BLOCKS. See 


PINS, COTTER AND 
Fasteners. 


Blocks, Pillow. 


LOCK. See 


PINS, SEAMLESS 


Branch of the 
Waterbury 20, 


Waterbury Brass Goods, 
American Brass Co., 
Conn. 

and 


PLASTICS-CUSTOM MOLDERS 
EXTRUDERS 


Alden Products >. 
Broekton 64EM, Mass. 
American Hard Rubber Co., 
New York 13, N. Y¥. 
Auburn Button Works, 
Master, Auburn, N. Y. 
Barber-Colman Co., Rockford, Ill. 


117 North Main, 
1l Mercer, 


Inc., 460 Me- 


Irv- 


a 


Wayne, 


Melrose 


Chieago Molded Products Corp., 
C-2, 309 Cherry, Scranton 2, Pa. 
Bl 
Federal Telephone and Radio cor, 900 
(Cold Molded) 
Co., 
Pittsfield, Mass. 
— Industries Co., Dept. 
New York 54, N. Y 
13 New York 
Irvington Varnish ;* Insulator 
1204 Southard, Trenton 8, N. 
Mack Molding Co., Inc 
N. J. 
4630 W. 
1 
Molded Products Corp., 
National Varnished Products 
ter, Worcester, Mass. 
12th, Erie, 
Pa. 
Richardson Co., 
Rogan Brothers, 2500 W. Irving Park 


1024 N. 
Kolmar Ave., Chicago 51, 
Consolidated Molded Products Corp., Dept. 
Electric Auto-Lite Co., 723 New Center 
dg., Bay Mfg. Div., Bay City, Mich. 
Passaic Ave., E. Newark 1, N. J. 
Garfield Mfg. Co., Garfield 1, N. J. 
General Electric Chemical Dept. 
8-11, 1 Plastics Ave., 
D, Elyria, 
hio. 
Gries Reproducer Corp., 108 Willow Ave., 
Insulation Mfg. Co., Inc., 
Ave., Bklyn. 16, N. Y. 
Co., 
ington 11, N. 
Kuhn & Jacob Molding and : aa Co., 
Kurz-Kasch, Inc., 1419 8. 
Dayton 1, Ohio. 
, Main 8t., 
Midwest Molding & Mfg. Co., 
Fullerton Ave., Chicago 39, 
4535 W. Harri- 
son Ave., Chicago 24, Ill. 
Corp., 207 
Randolph Ave., Woodbridge, N. J. 
Phalo Plastics Corp., Commercial & Fos- 
Quinn-Berry Corp., 2637 W. 
2799 Lake St., 
Park, Ill. 
Blvd., Chicago 18, > 
Surprenant Mfg. Co., 109 Washington, 


Boston 7, Mass. 
Synthane Corp., 25 River Road, Oaks, Pa. 


PLASTICS-LAMINATED 
FABRICATORS 


Barber-Colman Co., Rockford, Il. 
Chicago Molded Products Corp., 1024 XN. 
c aed ge —- 51, Il. 
ontinental - Diamon ‘bre Ce., 3 

13, Delaware. Newark 
Electric Auto-Lite Co., 723 New 
Bldg., Bay Mfg. Div., Bay City, 
General Electric Co., Chemical 

8-11, 1 Plastics Ave., Pittstield, 
General Industries Co., Dept. D, Elyria, 


Ohio 
1419 8. Broadway, 


Kurz-Kasch, _Ine., 
Dayton 1, Ohio. 

Mica Insulator Co., Schenectady 1, N. Y, 

Midwest Molding & Mfg. Co., 4630 W. 

Fullerton Ave., Chicago 39, Til. : 
Tichardson Co., Lake St., Me 
Park, Il. trem 

Synthane Corp., 25 River Rd., Oaks, Pa, 

PLASTICS, LAMINATED 
Rods & Tubes) 

Bakelite Division, Union Carbide & Cap. 
bon Corp. Dept. AG-20, 30 E, 42nd, 
New York 17, N. Y. 

Celanese Corp. of America, Dept. 6-4 
130 Madison Ave., New York 16, N, Y, 

Cleveland Container Co., 6201 Barbertes 


Ave., Cleveland 2, Ohio (Tubes) 
Continental-Diamond | Fibre Co., Newark 


13, Delaware. 
Durez Plastics & Chemicals, Inc., 19 
Walck Kd., North Tonawanda, N. Y, 
Eastman Kodak Co., Rochester 4, N. Y, 
General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Se Mass, 
Mica Insulator Co., Schenectady 1, N. 
Insulation Manufacturers Corp., 365 
Washington Blvd., Chicago 6, Ill, 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 
Melrose 


Richardson ce. 
a & Son, Inc., Joseph T., Chicage, 


Park, Ill. 
Synthane Corp., 25 River Rd., Oaks, Pa 
Westinghouse Electric Corp., P. 0. Bas 
868, Pittsburgh 30, Pa. 


PLASTICS, MOLDING AND 
EXTRUSION COMPOUNDS 


Cellulose- Acetate 

Melamine-Formaldehyde 

Methyl Methacrylate 

Phenol - Formaldehyde 

Polystyrene 

Polyamide (Nylon) 

Polyethylene 

Urea Formaldehyde 

Vinyl Alcohol 

Vinyl Acetal 

Vinyl Chloride 

Vinyl Chloride— 
Vinylidenechloride 

Vinyl Chloride Acetate 

Vinylidene Chloride 

Polytetrafiuoroethylene 

Allyl Resin 

Cellulose, Nitrate 

Silicone Resins 

Alkyd Molding Compound 


27 


(Sheets, 


2799 Lake St., 


American Cyanamid Co., 
35 Rockefeller Plaza, 
N. Y. (CJQ). 

Bakelite Division, Union Carbide & Ca 
bon Corp., Dept. AG-20, 30 E. 
New York 17, N. Y. (EFJM) 

Celanese Corp. of America, Dept. 5- 
180 Madison Ave., New York 16, N, 

du Pont de Nemours & Co., Inc., B_L, 
Plastics Dept., 350 Fifth Ave, Ne 
York 1, N. Y¥. (ADGHKLPR) 

Durez Plastics & Chemicals, Ine., 
Walck Rd., North Tonawanda, N 
(E) (Casting Resins) 

Garfield Mfg. Co., Garfield 1, N. & 
(Cold Molded) 

General Electric Co., Chemical Dept. 
aie 1 Plastics Ave., Pittsfield, Mas 
(ES) 

Goodrich Chemical Co., B. F., Dept. GF4 
Rose Bldg., Cleveland, Ohio (VW) 

Koppers Co., Inc., Chemical Df 
Dept. EM-5, Pittsburgh 19, Pa. 

Plaskon Div., Libbey-Owens- ‘Ford 
ites 2137 Sylvan Ave., Toledo 6, ous 
( 

pienioes Co., Lake St., Melrose 
Park, Ill. 

Rostone Corp.. 123 8. Earl Ave., Lafay- 
ette, Ind. (Inorganic) 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 


Baber &, Co., Inc., 113 Astor, Newart 
Brainin Co., C. S., 3198 Washington, Mt 
Vernon, N. Y. 
General Plate Div., Metals and Controls 
Corp., 402 Forest, Attleboro, Mass. 
7 & Harman, 82 Fulton, New Yor 


Ney Co., J. M., 371 Elm, Hartford L 
Conn. 


PLIERS 


Klein & Sons, Mathias, 
Ave., Chicago 18, le 


PLUGS AND RECEPTACLES 


Alden Products Co., 117 North Malis, 
Brockton 64EM, Mass. 
Arrow-Hart & Hegeman Electric Co 
103 Hawthorn, Hartford 6, Conn. 
automate gies, Ca. 1033 W. Van Bures. 
cago 
— ae Cot 4688 W. Van Bures. 
cago 
Cannon Electric Development Co., 
E-118, 3209 Humboldt St., Los 7 -} 


$1, lif. 
= Inc., 15 Park Row. 


Cornish Wire Co., 
New York, N. Y. 

General Electric Co., Construction Mate 
rials Dept., Bridgeport 2, Conn. 


Plastics pet. 
York 


New 


2799 


8200 Belmont 
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due to: SILICON VAPORS ¢ RADIO INTERFERENCE 
HIGH ALTITUDE OPERATION ¢ EXCESSIVE 
CURRENT DENSITY ¢ HIGH PERIPHERAL 
SPEEDS ¢ EXCESSIVE ARMATURE REACTION 


You say (and we agree), ‘But our problem is 
different’. Every electrical problem is different. 
Our service to you is based upon a recogni- 
tion of that fact. Therefore we study your 
particular problem until we arrive at the one 
best answer. No obligation, sir, but please 
give us all the details the first time. 


Qe 3 $§ © 268euemgQyR Exe BF 


SUPERIOR CARBON PRODUCTS, Inc. 
9114 GEORGE AVENUE, CLEVELAND 5, OHIO 


CARBON 
BRUSHES 


aL 


GET FULL DETAILS ON 


eae 









Precision Coil Bobbin 


Flanges, securely locked in place 
on plastic-coated core, assure 
coils wound to closer tolerances, 
fewer rejects. Bobbins made any 
size, and round, square or rec- 
tangular, of dielectric Kraft, fish 
paper, cellulose acetato. Low die 
costs cut unit prices. 


Let us make up a free sample for you! 
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2035 WEST CHARLESTON STREET 
No. 2. 79 Chapel Street 


CHICAGO 47 
Hartford, Conn 


23 YEARS OF WIRE STRIPPING 
EXPERIENCE 


Not just 23 years of 
building one or two 
types of standard wire 
strippers, but 23 years 
of continuous research 
and development of 
many wire strippers to 
meet ever changing 
needs. 


Consult us about your 
wire stripping problems 
SPEED-CRAFT 


1S 

a SUPERIOR BY EVERY 
- COMPARISON. 

Write for complete information—sending wire samples—no obligation. 


WIRE STRIPPER CO. 1729 EASTHAM AVE. 


E. CLEVELAND, OHIO 
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PRECISION PAPER TUBE CO. 


LLINOIS 





eet ag fey 


FOR FRACTIONAL. HORSEPOWER MOTORS 
COMPLETE RANGE OF SIZES 





SAVES ASSEMBLY TIME AND LABOR! 


Made in a complete range of standard and special 
sizes for fractional H.P. motors. 


PHOENIX Brush-Holders have been used for years 
by many of the country’s leading motor manu- 
facturers. They have proven themselves in the field 
under almost every condition. 


Improve your operation, cut your costs, investigate PHOENIX. 


PHOENIX evectric mec. co. 


711 W. LAKE ST. De 





 TAP-LOK INSERTS 


(Pat.) tap their own threads into all types of plastics, 
wood and soft metals for increased shearing 
strength,when screws, bolts, studs, etc. are used un- 
der stress loads. Self-tapping segments securely lock 
inserts and screw fasteners in cored or drilled holes. 


TAP-LOK INSERTS Promote Efficiency and Savings 
Eliminate moulding problems with Tap- 
Lock INSERTS and obtain stronger assem- 
blies. Illustrated folder on request. 




































GROOV-PIN CORP. 


2017 KERRIGAN AVE. 
UNION CITY, N. J. 















NON-CARBONIZING HEAT RESISTANT 


IF you want molded panels that come to you READY 
” FOR USE with no further cutting, drilling, or finish- 
ing necessary —then check with Rostone engineers 
today! ROSITE is a superior material for the produc- 
tion molding of switch bases and similar flat panels 


in sizes up to 500 sq. in. Non-carbonizing; “non- 
tracking.” Excellent dimensional accuracy and stability. 
Moderate die costs. Durable. Molded to your specifi- 
cations: holes where you want them ...as many as you 
want... counter-sunk or with knurled surfaces for 
bolt heads, if you desire. Information on request. 


ROSTONE 


CORPORATION 
123 S. Earl Ave. 
Lafayette, Indiana 





A complete line of Welding Brush- 
es for ALL types and makes of 
Welding Equipment — Keen-Arc 
Carbons (illustrated) for twin-arc 
torches — carbon and graphite 
welding electrodes — carbon rods, 
plates and paste — a complete line 
of replacement brushes for all mo- 
tors and generators . . . plus the 
facilities and engineering staff to 
produce any electrical or mechan- 
ical carbons to your specifications. 
Write for catalogs. 


BECKER BROTHERS CARBON CO. 
3450 S. 52nd Ave. © CICERO 50, ILL. 


CARBON 





Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, IIL. 

Joy Mfg. Co., Mines Equipment Div., 
Henry W. Oliver Bidg., Pittsburgh 22. 


Pa. 
Kulka Electric Co, Dept. T, 30 South, 


Mt. Vernon, N. Y. 
Electric Products Corp., 13815 
of Commerce Bidg., Pittsburgh 
Packard Electric Div., 


General Motors 
Corp., Warren, Ohio. 
Russell & Stoll Co., Inc., 125 Barelay. 
New York 7, N. Y. 
U. 8S. Rubber Co., Rockefeller Center, 
New York 20, N. Y. 


PLUGS, EXPANSION 


Wrought Washer Mfg. Co., 2200 8. Bay. 
Milwaukee 7, Wis. 


PNEUMATIC TOOLS and EQUIPMENT 
Keller Tool Co., Grand Haven, Mich. 


PORCELAIN. See Ceramics. 


POSTS, BINDING 


Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 


POTENTIOMETERS. 


POTS and LADLES, MELTING 


General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Sta-Warm Electric Co., 565 N. Chestnut. 
Ravenna, Ohio. 

Vulcan Electric Co. Danvers 2, Mass. 


POWDERED METAL PRODUCTS. (See 
also Bearings and Bushings; Contacts) 
Amplex Mfg. Co., Div. of Chrysler Corp., 
6501 Harper, Detreit 31, Mich. 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21. Pa 

Johnson Bronze Co., 570 Mill, New Castle, 


See Rheostats. 


Pa. 
Mallory & Co., Inc., P. R. Indianapolis 


6, Ind. 

Moraine Products Div. of General Motors, 
Dayton, Ohio. 
National Molded 
Marys, Pa. 
Stackpole Carbon Co., St. 

(Iron Cores) 


Products, Inc., St. 


Marys, Pa. 


POWDERS, METAL 
ayety & Harman, 82 Fulton, New York 7, 


New Jersey Zinc Co. 160 Front, New 
York 7, N (Brass, Bronze, Copper 
and Zine) 


POWER SUPPLY UNITS, RECTIFIER 


American Television & Radio Co., St. 
Paul 1, Minn. 

Federal Telephone and Radio Corp., 900 
Passaic Ave., E. Newark, N. J. 

Mallory & Co., Inc., P. R., Indianapolis 
6 Ind 

Raytheon Mfg. Co., Dept. 6460EM, Wal- 

tham 54, Mass. 


PREFINISHED METALS. See Steel, 
Commercial Grades and Forms. 


PRESSES, HYDRAULIC 


Lake Erie Engineering Corp., Riverview 
& Woodward Aves., Buffalo 17, N. Y. 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


PRESSES, MOLDING. See Molding 


Machine, Plastics. 


PULLEYS, See Drives, V 


Belt. 


V-TYPE. 


PUMPS 

Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 
Robbins & Myers, Inc., Motor 
Dept. C-40, Springfield 99, Ohio. 

Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y. (Diesel Fuel) 

Sier-Bath Gear & Pump Co., Inc., 9244 
Hudson Blvd. North Bergen, N. J. 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


937A 8. 70, 


Div., 


PUSH BUTTON STATIONS 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Automatic Electric Co., 1003 W. Van 
Buren Chicago 7, IIL 

General Electric Co., Apparatus 
Schenectady 5, N. Y. 

Micro Switch Div., First Industrial Corp., 
Freeport, TIl. 

National Acme Co., 176 E. 131st, Cleve- 


land 8, Ohio. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Ward Leonard Electric Co., 34 South, Mt. 
Vernon N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


Dept., 


PYROMETERS, POTENTIOMETER 


Bristol Co., 153 Bristol Rd., Waterbury 
91, Conn. 
— Electric Co., Dept. N, Fairlawn, 


REACTORS. See Transformers. 


RECTIFIERS, DRY METALLIC 


- Electric Corp., 357 Water, Cuba, 

Allis-Chalmers Mfg. Co. 937A §. 1 
Milwaukee 1, Wis. : 

Automatic Electric Co., 1033 W. Vay 
Buren, Chicago 7, II. 

ee a, — 86 Meadow, 
New aven 10, Conn. (Copper 
Selenium) -— 

Electronic Rectifiers, Inc., 2102 
Ave., Indianapolis 3, Ind. (Magnes 
Copper Sulphide) 

Fansteel Metallurgical Corp. 
Div., North Chicago, Ill. (Selenium) 

Federal Telephone & Radio Corp., 99 
Passaic Ave, E. Newark, N, § 
(Selenium) 

General Electric Co., Apparatus 
Schenectady 5, N. Y¥. (Copper Oxide, 


Selenium) 

Mallory Co., Inc., P. R., Indianapoliy 
6, Ind. (Magnesium-Copper Sulphide) 

Radio Receptor Co. Inc., Dept. MS-21, 
251 W. 19, New York 14, N, ¥ 
(Selenium) 

Vickers Electric Div., Vickers, Inc., 1803 
Locust St., St. Louis 3, Mo. 

Westinghouse Electric Corp.. P. 0. Bor 
869, Pittsburgh 30, Pa. (Copper Oxide, 
Selenium) 


RECTIFIERS, MERCURY ARC 

Allis-Chalmers Mfg. Co., 937A 8. 7 
Milwaukee 1 Wis. 

General Electric Co., Apparatus Dept, 
Schenectady 5, N. Y¥ 

Radio Corp. of America, Commercial Ex 
grg., Sec. E41R, Harrison, N. J. 

Westinghouse Electric Corp., P. O. Bog 
868, Pittsburgh 30, Pa. 


REGULATORS, MOTOR SPEED. Ses 
Controllers, Motor. 


REGULATORS, TEMPERATURE. See 


Thermostats. 


REGULATORS, VOLTAGE. See als 
Transformers, Variable- Voltage. 


Acme Electric Corp., 357 Water, Cuba, 

mM. d. 

Allis-Chalmers Mfg. Co., 937A 8S. 1, 
Milwaukee 1, Wis 

Burlington Instrument Co., Dept. D3, 
Burlington, Iowa. 

General Electric Co.. 
Schenectady 5. N. Y. 

Gramer Co.. 2734 N. Pulaski Rd., Chi 
eago 39 Ill. 

R-B-M Division, Essex Wire Corp., Dept 
A-7, Logansport, Ind. 

Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 

Union Electric Products Co., Inc., 24 Edi- 
son Pl., Newark 2, N. J. 

Westinghouse Electric Corp., P. 0. Bos 
868, Pittsburgh 30, Pa. 


Apparatus Dept., 


RELAYS and CONTACTORS 


Adams & Westlake Co., 1108 N. Michigan 
Ave., Elkhart, Ind. (Mercury) 

Advance Electric & Relay Co., 2435 N. 
Naomi, Burbank, Calif. 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Allied Control Co., Inc., 2 East End 
Ave., New York 21, N. Y. 

Allis-Chalmers Mfg. Co., 937A 8. 17, 
Milwaukee 1 Wis. 

American Gas Accumulator 1027 
Newark Ave., Elizabeth 3, N. J. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Delay, Thermostatic Metal 
Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 208 
Hawthorn, Hartford 6, Conn. 

Automatic Electric Mfg. Co., 50 State, 
Mankato, Minn. 

Automatic Electric Co., 1033 W. Vao 
Buren Chicago 7, Il. 

Automatic Switch Co., 393 Lakeside Ave. 
Orange, N. J 

Barber-Colman Co., Rockford, II. 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave.. Chicago 30, Ill. (Mercury & 
Micro-adjustment) 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

Durakool, Inc., Elkhart, Ind. (Mercury) 
Edison. Thos. A.. Inc., Instrument Di¥., 
299 Lakeside Ave., W. Orange, N. 
Electric Auto-Lite Co., Toledo 1 Ohio 

Electro-Therm, Inc., 931 Salim 
Silver Spring. Md. 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Dept.. 
Schenectady 5, N. Y. 

Guardian Electric, 1627-F W. Walnut. 


Chicago 12, Ml. 
Haydon Co. A. W., 282 North Elm. 
Waterbury 20, Conn. 
Haydon Mfg. Co., Inc., 2526 Elm, To 
rington, Conn. 
Leach Relay Co., 5915 Avalon Blvd. 
Los Angeles 3, Calif. 

Biemest Sep. ae W. Belmont Ave. 
hicago 41, ; 

Potter & Brumfield 215 N. Main, Prince 
ton, Ind. 

R-B-M Division. Exsex Wire Corp., Dept. 
A-7, Logansport, Ind. ra 

Signal Engineering & Mfg. Co., 154 W- 
14th, New York 11, N. Y. mil 

ae i ase N. Richards, 
waukee 12. 8. 

Struthere-Denn. Ine, 150 ¥. 18th, Phils 
lelphia a. ercury 

Ward Leonard Electric Co., 34 South St-. 
Mount Vernon. N. Y. Bor 

Westinghouse Electric Corp., P. 0. be 
868, Pittsburgh 30, Pa. (Time De 
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DEPENDABILITY 


in control 
[5 witches New Impulse Timer. 
Clutehless, Gearless BINDING POSTS TWICE 
ACTUAL SIZE 
Masnetic sine Positive, instantaneous action is a z 
“must” in today’s automatically con- | [jfZZL. WM 
trolled operations. That means Z ae 
ZENITH to experienced users. | SOLDER LUG “ FIBRE TERMINAL PLATE DIE CAST BASE 
Built for longest, severest duties. | 
Trouble-free. Most economical. Use 
Zenith’s 25 years’ experience for Lionel designed this non-turning, self-fastening 
greatest efficiency with low cost in binding post for making electrical connections to 
model railroad equipment, such as coal loaders. 
A multi-purpose fastener for a high quality 
product, it must be prefabricated with precision, 
speed and economy. Progressive provides the 
perfect facilities for specials such as this. 


fe S&S MBSSe Ff Se SF TS ee 


your control problems. 


A combination tubular rivet and threaded post, 
the connector eliminates separate parts such as 
nuts and lock-washers, excludes expensive hand 

| operations and permits multiple assembly. Made 

Z EN I ry H > LE re by mo Cc Cc re of headed stock, it curls without cracking. 
° Serrations lock the post to keep it from turning. 

a hens TPR Stee Tubular section holds the post to its base and 
may be used further to hold a soldering lug, etc. 
Drawing detail above shows the multiple func- 


B U x i L EY tions performed by the fastener. 


Special fasteners are our specialty. IF IT’S 
THE ORIGINAL SPECIAL, see PROGRESSIVE. 


ani A FAVORITE 
Wee FOR 50 YEARS 


Woe) ° 
a my MAKES SOLDER FLOW | WRITE FOR OUR CATALOG 
rov 
wetwedant Latbsnatertes QUICK AND FAST IT MAY SAVE YOU MONEY 


Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 


- er 6€eaea*? & Ff "5 
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RNB 255 A A RORMRER  EROR SEE RENI NENA NER RSE RTM 
SMALL oS oo. MAGNET MOTOR 


Low current consumption 
ball bearing motor or gen- 
erator—reversible by chang- 
ing polarity. 1 29/32" x 
1 1/2” x 1.150. 2 to 110 
volts DC. HP—1/150 cont.- 
duty. 2 other sizes available. 


vcoomsruse* [0 MANUFACTURING COMPANY § 


motors — blowers — geor 44 NORWOOD  & TORRINGTON, CONN. 


, motors. SALES OFFICES: SAN FRANCISCO, LOS ANGELES, 
is PORTLAND, DETROIT, PHILADELPHIA, CLEVELAND, 
MOTORS DESIGNED TO SPECIFICATIONS SEATTLE, BOSTON, SYRACUSE, ST. LOUIS, CHICAGO. 


ELECTRO ENGINEERING PRODUCTS CO., INC. 
4824 West Kinzie St., Chicago 44, Ill. 
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17 CAN'T HAPPEN 


Unavoidable operational impacts as well as careless handling quite 
often subject portable electrical connectors to conditions as bad as 
the scene pictured above. When this happens many apparently good 
connectors fail quickly or develop loose contacts and insulation cracks. 


























Not MINES Portable Plugs and Sockets however .. . they're too sturdy 
to mind everyday abuse. Molded of Neoprene rubber, as integral 
units to their cables, MINES Connectors have many inherent advan- 
tages over molded phenolic, plastic or porcelain types. They can't 
crack or shatter, are less bulky and safer to handle, and are highly 
resistant to the deteriorating effects of grime, fivids, humidity and 
temperature changes. 




































































A DESIGN FOR EVERY NEED 


There's « MINES plug, Receptacle or Insert for practically any 
standard electrical need ... and our Engineering Department stands 
ready at all times to assist in working out special problems without 
obligation. 

Four popular connector styles are described below. The best design 
for your requirements depends on the dimensional restrictions and 
Electrical Characteristics of the job under consideration. 



























































(1) ROUND PUSH-PULL STYLES — 


Best for general applications. 
No. 2-125M portable male illustrated. 









































(2) ROUND PUSH-LATCH STYLES — 


Cannot become accidentally disengaged. 
No. B2A187F portable female illustrated. 



































(3) STRAIGHT PIN BIGUN STYLES — 


Usually used with heavier currents. 
No. D2-218RM portable male illustrated. 












































(4) OVAL PUSH-PULL STYLES — 


lay flat, offer less obstruction. 
No. 330F portable female illustrated. 
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To Insure Perfection—MINES 
CONNECTORS are fluoroscoped., 

















see our 
CATALOG 





Check your needs now! then write for details 
on how MINES Connectors will do a better job for 
you, too. 
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MINES EQUIPMENT == Division 
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HENRY W. OLIVER BLDG 


























PITTSBURGH 22, PENNA 








Weston Electrical Instrument Corp., 582 

Frelinghuysen Ave., Newark 5, N. J. 
Zenith Electric Co., 152 W. Walton, Chi- 
cago 10, IIL 


REMOTE CONTROLS. See Push But- 
ton Stations; Relays and Contactors; 
Switches. 


RESINS, INSULATING. See Varnishes, 
Compounds & Resins. 


RESISTANCE ALLOYS 

Driver Co. Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., 4445 Lawton Ave., De 
troit 8, Mich. 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 

RESISTANCE LINE CORDS 

General Electric Co., Construction Mate 


rials Dept., Bridgeport 2, Conn. 





RESISTANCE WIRE. See Wire, Re 
sistance. 
RESISTORS, INSTRUMENT and RADIO 


Aerovox Corp., New Bedford, Mass. 
Allen-Bradley Co., 1316 8. Second, Mil 


waukee 4 Wis. 
Amperite Co., 561 Broadway, New York 
12, N. Y¥. (Bulb Type) 


Clarostat Mfg. Co., Inc., Dover, N. H. 
Hardwick, Hindle, Inc., Newark 5, N. J 


Instrument Kesistors Co., 1036 Commerce 
Ave., Union, N. J. 
International Resistance Co., 400 N 
Broad, Philadelphia, Pa. 
R., Indianapolis 


Mallory & Co., Inc., P. 
6, Ind. 

one Mfg. Co., 4804 Flournoy, Chicago 
44, Ill. 

Radio Corp. of America, Commercial En- 


grg., Sec. E41R, Harrison, N. J. 
Sprague Electric Co., North Adams, Mass. 


Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Stackpole Carbon Co., St. Marys, Pa. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Weston Electrical Instrument Corp., 582 


Frelinghuysen Ave., Newark 5, N. J. 


RESISTORS, POWER CIRCUIT 

Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4 Wis. 

General Electric Co., Apparatus Dept 


Schenectady 5, N. . 
Hardwick, Hindle, Inc., Newark 5, N. J 
International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 
Mallory & Co., Inc., P. R., 
6, Ind. 
Ohmite Mfg. Co. 
44, Il 


Indianapolis 
4804 Flournoy, Chicago 


Rex Rheostat Co., Baldwin, N. Y. 

Sprague Electric Co., North Adams, Mass. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 


RHEOSTATS, INSTRUMENTS and 
RADIO 

Allen-Bradley Co., 1316 8S. 
waukee 4, Wis. 

Amperite Co., 561 Broadway, York 
12 N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H 

— Mfg. Co., Lake at 4th, Racine, 
Vis 


Second, Mil 


New 


Hardwick, Hindle, Inc., Newark 5, N. 

International Resistance Co., 409 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc. P. R., 
6, Ind. 

eee Bee. Co., 4804 Flournoy, Chicago 
44, Ill. 

Rex Rheostat Co., Baldwin, N. Y. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 


J. 
N. 


Indianapolis 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley Co., 1316 8S. Second, 
waukee 4, Wis. 
Electrical Mfg. Co. 
Racine, Wis. (Foot 
General Electric Co., Apparatus 
Schenectady 5, N. Y. 
Hardwick, Hindle, Inc., Newark 5, N. J 
International Resistance Co., 409 N 
Broad, Philadelphia 8, Pa. 
a Inc., 37 Abbett Ave., Morristown 
N 


Mil- 


Lake at Fourth, 
& Knee Control) 
Dept. 


National Electric Controller Co., 530! 
Ravenswood Ave., Chicago 40, Ill. 


— Mfg. Co., 4804 Flournoy, Chicago 
44, Ill. 
Rex Rheostat Co., Baldwin, N. Y 


Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 
Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa. 


RINGS, COLLECTOR 
Baker & Co., Inc., 113 Astor, Newark 5, 


N. J. (Precious Metal) 
General Plate Div., Metals & Controls 
Corp., 402 Forest, Attleboro, Mass. 


(Precious Metal) 
Makepeace Co., D. E., Attleboro, Mass. 
Wesche Electric Co., B. A., 1626-22 Vine 
Cincinnati, Ohio. 


RINGS, RETAINER and SNAP 


Associated Spring Corp., Bristol, Conn. 

Cuyahoga Spring Co., 10251 Berea Rd., 
Cleveland 2, Qhio. 

Garrett Co., Inc., George K., Tioga & D., 

Philadelphia 34, Pa. 








Waldes Kohinoor Inc., 47-16 Austel Place, 
as EM-052, Long Island City 
RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 9609 
Jackson Blvd., Bellwood, Ill. 


RIVETS. See Fasteners. 


ene oe Arist A: 


ROLLER BEARINGS. See Bearings, Ball 
and Roller. 


RUBBER and RUBBER PRODUCTS 


American Hard Rubber Co., 11 Meregp, 
New York 13, N. Y¥ 


General Electric Co., Chemical Dept., 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
Lord Mfg. Co. Erie, Pa 


Stalwart Rubber €o., 4197 Northfield Rd, 
Bedford, Ohio. 

U. 8. Rubber Co., Rockefeller Center, 
New York 20, N. Y. 

Van Cleef Bros., Inc., 7800 Woodlaw, 
Ave., Chicago 19, Il. 


RUST PREVENTIVE COATING 


Dearborn Chemical Co., 310 S. Michigay 
Ave., Dept. EM, Chicago 4, Ill. 


SAWS COMMUTATOR. See Commutate 
Saws and Slotters. 


SCREW DRIVERS, PORTABLE. Se 
Tools, Portable. 

SCREW-DRIVING MACHINES 

Detroit Power Screwdriver Co., 2817 W, 
Fort, Detroit 16, Mich. 

Keller Tool Co., Grand Haven, Mach 
(Pneumatic. ) 

SCREW MACHINE PRODUCTS. (Se 
also Fibre; Plastics.) 

Aluminum Co. of America, 1896-G Gul 
Bldg., Pittsburgh 19, Pa. 

Allmetal Screw Products Co., Ine, % 


Greene, New York 13, N. Y. 
Blake & Johnson Co. Waterville 14, Com. 


Hassall, Inc., John, 402 Oakland, Brook- 
lyn 22, N. Y. 

Linden & Co., Inc., 70-82 Baker, Prov 
dence, R. I. 

National Acme Co., 176 E. 131st, Clem 
land 8. Ohio 

Steiner Co., Wm. F., 69 N. J. R. RB. Ave, 
Newark 5, N. J. 

Stimpson Co., Inc., Edwin B. 423 Pag 
Ave., Brooklyn 5, N. Y. é 

SCREWS. See Fasteners. " 

SEALING COMPOUNDS. See Cement 


Insulating & Sealing; Waxes and Com- 
pounds. 


SEALS and TERMINALS, HERMETIC. 
General Electric Co., Apparatus Dept, 

Schenectady, N. Y. (Glass Bushings) 
Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 


SEALS, OIL and GREASE 

Felt Products Mfg. Co., 1536 Carroll Ave, 
Chicago 7 i 

Garlock Packing Co., Palmyra, N. Y. 


SELENIUM RECTIFIERS. See Rectifier, 
Dry Metallic. 


SHEETS, ELECTRICAL. See Steel, Elee- 
trical. 


SIGNAL DEVICES 


Signal Engineering & Mfg. Co., 154 ©. 
14, New York 11, N. ¥ 


SIGNAL LIGHT ASSEMBLIES. 
Lights, Pilots and Indicator. 


SILVER and SILVER ALLOYS. (See also 
Contacts and Contact Points. 
For Solder, see Brazing Alloys, Silver) 


Baker & Co., Inc., 113 Astor, Newark 5, 


N. J. 

Brainin Co., C. S., 318 Washington, Mt 
Vernon, N. Y. 

Fansteel Metallurgical Corp., North Chl- 
cago, Il. 

General Plate Div., Metals and Controls 
Corp., 402 Forest, Attleboro, Mass. 
Graphite Metallizing Corp. 1059 Neppe- 

han Ave., Yonkers 3, N. Y. 
Handy & Harman, 82 Fulton, New York 


Makepeace Co., D. E., Attleboro, Mass. 
Mallory & Co., Inc., P. R., Indianapolis 


, Ind. 
Ney Co., J. M., Elm, Hartford 1. 


Conn. 


SLEEVE BEARINGS, See Bearings and 
Bushings. 


SLEEVING and TAPE, ASBESTOS 


Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 
deine-Manwille, Box 290, New York 16 


N.Y. 
Mitchel-Rand Insulation Co., 5) 
Murray; New York 7, N. Y¥ 


SLEEVING: GATURATED. See Tubins 
« Shpevaias Braided Fabric. Re 
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Inc., 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J 


SLOT INSULATION. See Fabrics. Insul- 
ating; Mica; Paper, Insulating, Tubing 
& Sleeving. Braided Fabric. 
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CUYAHOGA 
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... for fractional horsepower motors 


MILLIONS OF CUYAHOGA precision 
carbon brush springs are doing an out- 
standing job on fractional horsepower 
motors used for all popular makes of 
appliances, refrigerators, portable elec- 
tric tools, vacuum cleaners, etc. 

Every conceivable design in s — 
and wire part application is produce 
for industry by the Cuyahoga Spring 
Company. 

Your inquiries are invited. 


The CUYAHOGA SPRING @. 


10270 BEREA ROAD © CLEVELAND 2, OHIO 


CUT COSTS 
ON BLOWER 
WHEELS !! 


Here’s exciting news for blower wheel users .. . Our new PLASTURBO 
blower wheels give you light weight, less noise and increased efficiency. 
Dimensional stability and uniform concentricity assure smooth, vibration- 
less operation. Injection molded in one piece of thermo-setting plastic 
material for strength and durability. 

Send for samples of sizes now available. For quotations send prints 
or samples. 


MASTER APPLIANCE MFG. COMPANY 


Fourth & Ontario, Racine, Wisc. 


SCREW MACHINE PRODUCTS 


METAL§ SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 


70-82 Baker Street 
Providence, Rhode Island 
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RHEOSTAT 


TEMCO Rheostats Give Your Product PLUS 
Selling Power . . . Long Trouble-Free Life 


Time-tested and proved is the performance of this foot 
control type (F-12) rheostat, originally designed for speed 
control of small motors. 

Used for many years by nationally known manufacturers 
and suppliers of flexible shaft machines, dental engines, 
hand grinders, jeweler’s lathes and sewing machines. Other 
applications too numerous to mention. 

Also available in a kmee control model. Extension 
cords with plugs and connectors made to customer’s specifi- 
cations. 

Investigate today the possibility of incorporating imto 
your plans this quality, low price rheostat. 


THE ELECTRICAL MFG. CO. 
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Once again, THERMOSWITCH® units prove their versa- 
tility by performing a dual function for the Cub hot vapor 
degreaser .. . a product of the Circo Products Company. 


These precision thermostats not only control the tempera- 
ture of the fluid in the degreaser, they also control the vapor 
line level. This latter function has never before been per- 
formed by a thermostat and is made possible because of the 
unusually quick and sensitive response of THERMOSWITCH® 
units. As a result, vapor level control has been greatly 
simplified. 


THERMOSWITCH® thermostats are unique. Their activat- 
ing element is a single-metal, external shell that expands or 
contracts with temperature changes, making or breaking the 













of ways throughout industry, they can be put to work for 
you. Find out how by mailing coupon today. 






THERMOSWITCH® 


The Precision, Multi-Purpose, 











Industrial Thermostat 


SENSITIVE...but only to heat 
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FREE! Get this bulletin...see what | 


Fenwal Thermoswitch® units can do for you. 

. dust fillin coupon and mail...no obligation. 
FENWAL, INC., 17 Pleasant St., Ashland, Mass. 
Temperature Control Engineers 








































HEATING PROCESSING DOMESTIC 
D Incubators 0 Canning HEATING 
0 Vulcanizing 0 Cooking CD Limit switches 
CD Pasteurizing O Refining 0 Oil burners 
COOLING SAFETY C Hot water tanks 
O Refrigeration WARNINGS LABORATORY 
0 Ventilation O Engines EQUIPMENT 

0 Motors 0 Ovens 

O Transformers 0 Cabinets 


OD Liquid baths 
OTHER (Please fill in your special requirements) 
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i 
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D Quick freezing 
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electric contacts enclosed within it. Used in a wide variety | 


SLOTTERS, MICA. 
Saws and Slotters. 


See Commutator 


SOCKETS and ADAPTERS, RADIO. See 
Plugs and Receptacles. 


SOCKETS and RECEPTACLES, LAMP 


Arrow-Hart & Hegeman Electric Co.. 103 
Hawthorn, Hartford 6, Conn. 

Dial, Light Co. of America, 900 Broad 
way, New York 3, N. 


Drake Mfg. Co., 
Chicago 22, lil. 

General Electric Co., Construction Mate 
rials Dept., Bridgeport 2, Conn. 

Joy Mfg. Co., Mines Equipment Div 
ay W. Oliver Bldg., Pittsburgh 2: 


1713 W. Hubbard st 


‘a. 
Kulka Electric Co., Dept. T, 30 South, 

Mt. Vernon, N. Y 
Mines Equipment Co., 


St. Louis 10, Mo 


4223 Clayton Ave 


SOCKETS, FLUORESCENT. See Fluo 
rescent Lamp Auxiliaries. 

SOCKET SCREW KEYS and 
WRENCHES 

Allen Mfg. Co., Hartford 2, Conn. 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Standard Pressed Steel Co., Box 594, 
Jenkintown, Pa. 

SOCKET SCREWS. See Fasteners. 

SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 

Burnley Battery & Mfg. Co., North East 
a. 

Handy & Harman, 82 Fulton, New York 
Ba eee ee 

Kester Solder Co., 4209 Wrightwood Ave 


Chicago 39, Ill. 


SOLDERING IRONS 


General Electric Co., Section E668-67 
Apparatus Dept., Schenectady 5, N. Y 
Hexacon Electric Co., 177 W. Clay Ave 


Roselle Park, N. J. 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Il. 

we 4 Tools, 183 Elm, New Britain 
Coni 

Vulean’ Electric Co., Danvers 2, Mass 

Wasserlein Mfg. Co., Inc., 7400—3rd 
Ave., N., St. Petersburg 6, Fla. 


Weller Mfg. Co., 830 Packer, Easton, Pa 


SOLDERLESS CONNECTORS. See Con 
nectors, Wire & Cable. 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazing Alloys 
Federated Metals Div., American Smelt 
ins = gataing Co., 120 Bway., N. Y 
Kester ‘Solder Co., 
Chicago 39, Il. 


4209 Wrightwood Ave 


SOLENOIDS 

Automatic Electric Corp., 1033 W. Van 
Buren, Chicago 7, Ill. 

Cannon Electric Development Co., Dept 
E-118, 3209 Humboldt, Los Angeles 31, 
Calif. 

Davis & Co., Dean W., 1006 First, Kent 
land, Ind. 

Electric Auto-Lite Co., Toledo 1, Ohio 

General Electric Co., Apparatus Dept 
Schenectady 5, N. Y. 

Guardian Electric, 1627-P W. Walnut St., 
Chicago 12, Ill. 

Leland G. H., Inc., 111 Webster, Dayton 
2, Ohio. 

National Acme Co., 176 E. 131st, Cleve- 
land 8, Ohio. 

R-B-M Div., Essex Wire Corp., Dept. 
A-7 Logansport, Ind. 

Soreng Mfg. Corp., Dept. M-02, 9555 
Eden Ave., Schiller Park, Tl. 

Struthers-Dunn, Inc., 150 N. 13th, Phila- 
delphia 7, Pa. 

West Coast Electrical Mfg. Co., 10006 S 


Main, Los Angeles 5, Calif. 
SPEED INDICATORS, See Tachometers 


SPEED REDUCERS 
For Motorized Units, See Motors. 
Allis-Chalmers Mfg. Co., 937A S. 70 
Milwaukee 1, Wis. 
Janette Mfg. Co., 566 W. Monroe, Chicago 


6, Ill. 
Ohio a. Co., 1358 E. 179, Cleveland 
405 Thorpe Bldg., 


Minn. 


10, 
Revco, Inc., 
apolis 2, 


Minne 
(Torque Converters) 


SPRINGS, COIL and FLAT 


Accurate Spring Mfg. Co., 3817 W. 
Chicago 24, Ill. 

Ace Spring Mfg. Co., Inc., 77 W. Houston, 
New York 12, N. Y. 

American Steel & Wire Co., 
13, Ohio. 

Associated Spring Corp., Bristol, 

Barnes Co., Wallace (Div. 
Spring Corp.), Bristol, Conn. 

Barnes-Gibson-Raymond, Div. Associated 
Spring Corp., 6400 Miller Ave., Detroit 
11, Mich. 

Cuyahoga Spring Co., 10251 Berea Rd., 
Cleveland 2, Ohio. 

Dunbar Bros. Co., Div. Associated Sprins 
Corp., Bristol, Conn, 

Garrett Co., Inc., George K., Tioga & D, 
Phila. 34, Pa. 

Gibson Co., William D. (Div. Associated 
Spring Corp.). 1800 Clybourn Ave 
Chicago 14, Tl. 


Lake 


Cleveland 


Conn. 
Associate:! 


Gibson Electric Co., 8349 Fr 
Ave., _ 21, Pa. (Berylling 
Copper.) 


Lewis Spring & Mfg. Ob. 2646 W, North 
Ave., Chicago 47, Ill 
Ohio Div., Associate Spring Corp., my 
East First St., Dayton, Ohio. 
Assoctates 


Raymond Mfg. Co., Div. 
Spring Corp., Corry, Pa. 

U. 8. Steel Wire — Co., 7800 Finng 
Ave., Cleveland 5, Ohio. 

Wickwire Spencer Bteel Div., The Colo. 
rado Fuel & Iron Corp., 2 New ew Bond 
Worcester 6, Mass. 


STAINLESS STEEL. See Steel, Comme. 
cial Forms and Grades. 


STAMPINGS, METAL 


Accurate Spring Mfg. Co., 3817 W, Lake, 
Chicago 24, Ill. 

Ace Spring Mfg. Co., Inc., 77 W. Houste, 
New York 12, N. Y. ; 

Alden Products Co., 117 North Map 

Co., Manitows, 


Brockton 64EM, Mass. 
Aluminum Goods Mfg. 
Wise. 
American Brass Co., Waterbury Bray 
Gcods Branch, Waterbury 20, Conn, 


Barnes Co., Wallace (Div. Assoclates 
Spring Corp.), Bristol, Conn. 
Barnes-Gibson-Raymond, Div., Associate 


Spring Corp., 6400 Miller Ave., Detroi 
11, Mich. 

Chase Brass & Copper Co., Dept. EMH 
Waterbury 20, Conn. 

Dunbar Bros. Co. (Div. Associated Sprin 
Corp.), Bristol, Conn. 

Electric Auto-Lite Co., Toledo 1, Ohis 

Garrett Co., Inc., George K., Tioga & D, 
Phila. 34, Pa. 

Geuder, Paeschke & Frey Co., 1525 ¥ 
St. Paul Ave., Milwaukee 3, Wis, 
Gibson Co., William D. (Div. Associate 
Spring Corp.), 1800 Clybourn Ave 

Chicago 4, Ill. 


Heyman Mfg. Co., Kenilworth 1, N, J, 


Linden & Co., Inc., 70-82 Baker, Prov. 
dence, R. I. 
Ohio Div., Associated Spring Corp., 11 


East First St., Dayton, Ohio. 
Patton-MacGuyer Co., Edgewood St, 
Providence 5, R. I. 
Raymond Mfg. Co. (Div. Associated Spring 
Corp.), Corry, Pa. 
Revere Copper & Brass, Inc., 230 Part 
Ave., New York 117, N. 
Shakeproof, Inc., 2501 Keeler Ave., Chi- 
cago 39. TIl. 


Steiner Co., Wm. F., 69 N. J. BR. RB, Ave, 
Newark 5, N. J. 

Stimpson Co., Inc., Edwin B., 423 Pat 
Ave., Brooklyn 2. 2, as 


Wrought Washer Mfg. Co., 


2200 S. Bay, 
Milwaukee 7, Wisc. 


STAMPINGS, NON-METALLIC 


Richardson Co., Lake St., 
Park, Ill 


2799 Melrose 


STARTERS, FLUORESCENT 
See Fluorescent Lamp Auxiliaries, 


STARTERS, MOTOR. See Controller, 
Motor; Push Button Stations. 


STEATITE. See Ceramics. 


STEEL—Commercial Forms and Grades. 
Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and strips (S) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (0) 
Tubing (T) 
(See also Steel, Electrical) 

American Steel & Wire Co., Cleveland 


13, Ohio. 


Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn, (8-00) 
(Spring) 

Carnegie-Illinois Steel Corp., 2109 Car 
negie Bldg., Pittsburgh 30, Pa. “088.” 
(S-ACDN) (T-ACN) 

Driver Co., Wilbur B., 


150 Riverside Ave. 
(Stainless Steel Wire) 
Reliance Div., 

John A., Trenton 2, 


Joseph T., Chicage, 


Newark 4, N. J. 
Eaton Mfg. Co. 
lon, Ohio. 
aes Sons Co., 
J. 
saank & Son, Inc., 
Ill. (ABCDENST) 
Sharon Steel Corp., Sharon, Pa. 
(ACDTNS) 
Superior Sheet Steel Division, The 
ersburg Steel Co., Louisville, 
Superior Steel Corp, Carnegie, 
(ANS) (Spring) (Cla 
Timken Roller Bearing Co., Steel & 1 
Div., Canton 6, Ohio. (B-AN) (T- 


Park- 
Ohio (8) 


STEEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 


Carnegie-Illinois Steel Corp., 2109 Car ae) 
negie Bldg., Pittsburgh 30, Pa. (Be 
Ryerson & Son, Inc., Joseph T., © 
Tl 


Sharon Steel Corp., Sharon, Pa. : 
Superior Sheet Steel Division, The Patt 
ersburg Steel Co., Louisville, Ohio 


STRAIN 
Clamps, 


RELIEFS. Grips and 


Strain Relief. 


See 


STRIPPERS, WIRE 


Artos Engrg. Co. Dept. EM, 2739 8. 280 
Milwaukee 7, Wis. Ave. 

Steel miata. Inc., 1008 Park ' 
ycamore, II). 

Pyramid Products Co., 2224 8S. Sts 
Chicago 16, Ill. 


ELECTRICAL MANUFACTURING 
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Electrical Porcelain 


Above is a hydraulic press in the Colonial 
factory that is being used for making dry-press 
electrical porcelain. The parts shaped on these 
presses are noted for their uniformity and close 
tolerances. Colonial, one of America’s largest and 
oldest porcelain makers, invites your inquiries. 


Glonia 


PORCELAIN 


The Colonial Insulator Co. 
907 Grant St., Akron 11, Ohio 
Chicago Office: 2753 W. North Ave. 
Telephone HU-6809 


of every description 
—for every purpose 


e Dependable Delivery 
Promises 


e Performance 
e Accuracy 


No broken promises. . . . No costly shut down for you. 


. ++ You can deliver your product in time. .. . We offer 
immediate delivery—REMEMBER THIS .. . Your prod- 
uct is no better than the spring you put into it. 

WRITE, WIRE OR PHONE 


ACE SPRING MFG. COMPANY, INC. 


= 77 WEST HOUSTON STREET, NEW YORK 12, N. Y 


MSL SHADED POLE 


a \ \ideilicdii 


4 POLE — %s — soo H.. P. 
Built with the greatest 
precision and designed 
to give years of quiet, 
efficient service. 


McMillan MANUFACTURING COMPANY 


LINDEKE BUILDING ST aan Oe | ] MINN 


JULY 1950 





RAYTHEON 
“aunt TRANSFORMERS 


BUILT 

A system of standardization and interchange- 
ability of common parts, based on a careful study of 
more than 30,000 special transformers designed and 
built by Raytheon, enables us to provide trans- 
formers custom-built to your exact needs from com- 
ponents now carried in stock. 

Cased and open designs are available to meet U. S. 
Government JAN-T-27 specifications. Investigate 
Raytheon’s more efficient design and production 
facilities. They are worth looking into. 

Write for Complete Information. 


RAYTHEON MANUFACTURING COMPANY 


Magnetic Components Department 6460EM 
WALTHAM 54, MASSACHUSETTS 


—VOLTAGE— 
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AGASTAT 


TIME DELAY RELAY 


IDEAL for applications that 
are subject to voltage fluctua- 
tions...Have you a time delay 
problem? Perhaps we can heip 
work it out for you with 
AGASTAT. DC and AC oper- 
ation. Literature on request. 
Write ~—— Division 


ia a AA 
AGASTAT Centine STIMSONITE 


cs cas 


s AIRPORT saquiemaeny REFLECTORS 
AMERICAN GAS ACCUMULATOR COMPANY 
1027 mamnaniioas saaniens ELIZABETH 3, NEW JERSEY 
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On parts like these... 


I. 


ee 
& 





You'll do better at Auburn 


These are typical of the parts produced by Au- 
burn’s automatic rotary molding machines; many 
millions of such parts have been turned out by 
Auburn during the past 14 years . . . at low prices. 

You too can save money, get top quality, and 
the well-known Auburn service 


if the part is either phenolic, urea, or alkyd; 


if the size is not over 2” in diameter or 


2. 


equivalent area; 


3. 


if you can order at least 100,000 ata time. 


If the part is threaded either internally or 
externally, so much the better. Auburn’s ma- 
chines unscrew such parts automatically. 


Auburn molds any plastic material . by any 
modern method . and offers complete en- 
gineering. 

The “know-how” we have gained through 74 
years is at your service. Write Auburn Button 


Works, Inc., 460 McMaster St., Auburn, N. Y. 


COMPRESSION, TRANSFER, AND INJECTION 
MOLDING, AUTOMATIC ROTARY MOLDING FOR 
MASS PRODUCTION, EXTRUDED ELASTOMERICS, 
REINFORCED PLASTICS (Fiberglas), MOLD ENGI- 
NEERING AND COMPLETE MOLD SHOP 


AM SL TLS Inc. 


YORK 
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| Federal Telephone and Radio Corp., 


Wire Stripper Co., 
East Cleveland, 


1729 Eastham Ave., 
Ohio. 


STRIPPING COMPOUNDS. See Clean- 
ing Compounds, Metal. 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. 

Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Burndy aepanening Co., Inc., New York 

Chase Brass & Copper Co., Dept. EM 


250, Waterbury 20, Conn. 

100 
Kingsland Rd., Clifton, N. J. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Ill. 


Kulka Electric Co., Dept. T, 30 South, 
Mt. Vernon, N. Y. 
Soreng Mfg. Corp., Dept. M-02, 9555 


Eden Ave., Schiller Park, Ill. 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap- Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (G) 
Transfe~ (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 
Push Button Snap 

(Toggle Slide, Rotary) (P) 
Remote Control (R) 
Selector (Rotary Tap) (8) 
Through-Cord Snap (T) 
Centrifugal (X) 

(See also Circuit Breakers; Push But- 
ton Stations; Controllers, Motor; Re 


lays; Timers) 

Allen-Bradley Co., 
waukee 4, Wis. 

Allied Control Co., 


1316 S. Second, Mil- 
(ACEFJPR) 
Inc., 2 East End Ave., 


| New York 21, N. Y. (CDGHR) 

Allis-Chalmers Mfg. Co., 937A 8. 70, 
Milwaukee 1, Wis. (RS) 

Almo Mfg. Co., 477 Washington, New 
ark 5, N. J. (D) 

American General Thermostat Corp., 2060 
Bronx. New York 60, N. Y. 

Arrow-Hart & Hegeman Electric Co. 
103 Hawthorn, Hartford 6, Conn. 
(ACDHKMPRT) 

Automatic Electric Mfg. Co., 50 State, 
Mankato, Minn. (GR) 

Automatic Electric Corp., 10383 W. Van 
Buren, Chicago 7, Ill. (HLNR) 

Automatic Switch Co., 393 Lakeside 

|  Ave., Orange, N. J. (HLNR) 

| Cam-Stat, Inc., Div. of the Paul Henry 





| Stackpole 
i (P) 


| Edison, Thos. 


Co., 2310 S. LaCienega Blvd., Los An- 
geles 34, Calif. 


Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Il! (N) 
| Durakool, Inc., Elkhart, Ind. (D) 


A., Inc., Instrument Div., 
299 Lakeside Ave., West Orange, N. J 


(FG) 
Electro Switch Corp., 


167 King Ave., 
Weymouth 88, Mass. (HOS) 
Fasco industries, Inc., 100 Augusta. 
Rochester 2, N. Y. (EJ) 
Federal Telephone and Radio Corp., 
100 Kingsland Rd., Clifton, N. J. (NS) 
Fenwal, Inc., 16 Pleasant, Ashland, Mass. 
) 
General Electric Co., Section 956-70, 
Apparatus Dept., Schenectady 5, N. Y. 
(ABCDEFGHJKMNOPRST) 


Guardian Electric, 1627F, W. Walnut St., 
Chicago 12, Ill. (CFGHN) 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. (FLMP) 

Haydon Mfg. Co., Inc., 2526 Elm, Tor- 
rington, Conn. (G) 

ee ee Co., 99 Plum, Trenton. 

Ideal Industries, Inc., 1008 Park Ave., 

., Mines Equipment Div.. 

Henry W. Oliver Bldg., Pittsburgh 22. 


Pa. 

Leland, G. H., 111 Webster, 
ton 2, Ohio. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. (GNPS) 

Master Electric Co., Dayton 1, Ohio. (C) 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. (ABCDEF) 

Micro-Switch Div., First Industrial Corp., 
Freeport, Ill. (BFLS) 

Minneapolis-Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Murray Mfg. o., 1250 Atlantic Ave., 

131st, 


Inc., Day- 


Brooklyn 16, N. Y. 
National Acme Co., 176 E. 


land 8, Ohio. (BP) 


Cleve- 


Ohnmite Mtg. Co., 4804 Flournoy, Chi- 
cago 44, . (8) 

R-B-M Divisio Essex Wire Corp., 
Dept. A-7, Logansport, Ind. 

Robertshaw Thermostat Div., Robertshaw- 
mo Controls Co., Youngswood, Pa. 
Soreng Mfg. Corp., Dept. M-02, 9555 
Eden Ave., Schiller Park, Ill. 


Spencer Thermostat Div. of Metals & Con- 
bs) Corp., 102 Forest, Attleboro, Mass. 


) 
Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. oe P 
5 a. 


Carbon Co., Marys, 


























































Struthers-Dunn, Inc., 


150 N. 18th, Phij- 
adelphia 7, Pa. 


Telechron, Inc., 200 Union St., Ashland, 
Mass. (G) 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. (C GHOR) 

Westinghouse Electric Corp., P. Box 
968, Pittsburgh 30, Pa. (apeperan: 
OPRS) 

Zenith Electric Co., 152 W. Walton, 


Chicago 10, II. 


TACHOMETERS 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Electric Auto-Lite Co., Toledo 1, Ohio, 


(HR) 


General Electric Co., Apparatus Dept., 
Schenectady 5, N. : 
Ideal Industries, Inc., 1008 Park Ave., 


Sycamore, Ill. 
Reliaswe Electric & Engineering Co, 
1054 Ivanhoe Rd., Cleveland 10, b 
Veeder-Root, Inc., Hartford 2, 


Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. i. 

TAGS, TERMINAL 

Metal Marker Mfg. Co., 1395 E. 40 8t., 
Cleveland 3, Ohio. 

National Band & Tag Co., Dept, 9-162, 
Newport, Ky. 

National Varnished Products Corp.. 207 


Randolph Ave., Woodbridge, N. i. 
TAPE, ADHESIVE and COIL 


FASTENING 
Armstrong Cork Co., 9502 Arch, Lan- 
caster, Pa. 
Industrial eaee Corp., Dept. 7A, New 
Brunswick, J. 
{Insulation Drees Corp., 565 W. 


Washington Blvd., Chicago 6, Ill. 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Mitchell-Rand Insulation Co., Ine., 6) 
Murray, New York 7, N. Y. 

Van Cleef Bros., Inc., 7800 Woodlawn 
Ave., Chicago 19, IL 


TAPE, ELECTRICALLY CONDUCTIVE 
See Fabrics, Electrically Conductive. 


TAPE, INSULATING. See Fabrics, In- 
sulating: Sleeving and Tape, Asbestos; 
Tape, Friction and Splice: Tape & 
Sheeting. 

TAPE, FRICTION and SPLICE 

Accurate Mfg. - 44 Hepworth Place, 


Garfield, N. 
Co., Chemical Dept. 


General Electric 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
Corp., 565 W. 


Insulation Manufacturers 
Washington Blvd., Chicago 6, Ii. 
Irvington Varnish & Insulator Co., Ir- 
vington 11, N. J. 
—- Manville, Box 290, New York 16, 
a Mining & Mfg. Co., St. Paul 6, 


nn. 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 


Ohio. 
Okonite Co., Passaic, N. J. 
U. 8. Rubber Co., Rockefeller Center 
New York 20, N. 
Van Cleef Bros., 7800 Woodlawe 
Ave., Chicago 19, 


Ine.. 


TAPE, MICA. See Mica. 


TAPE and SHEETING, SYNTHETIC 

RESIN 
du Pont de Nemours & Co., Inc., EB. 1 
350 Fifth Ave., New 


Plastics Dept., 
York 1, N. Y. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 

New Jersey Wood Finishing Co., Electri- 
eal Insulation Dept., Woodbridge, N. J. 


TAPE, MAGNETIC RECORDING 
See Magnetic Recording Tape. 
TAPES, MEASURING 


Keuffel & Esser Co., Hoboken, N. J. 


TEMPERATURE CONTROLS 
See Switches; Thermostats. 


TERMINAL BLOCKS. See Strips. 
TERMINALS. See Lugs and Terminals. 


TESTING 
ments. 


THERMAL SWITCHES. See Switches. 


INSTRUMENTS. See Instru- 


THERMOCOUPLES 

Baker & Co., Inc., 118 Astor, Newark 5. 
N. J. 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

General Electric Co., Apparatus Dept. 
Schenectady 5, N. 7, 

Hoskins Mtg. Co., 4445 Lawton Ave., De 
troit 8, Mich. 


eaieneaaiaes Honeywell Regulator Co., In- 


dustrial Division, 4466 Wayne Ave. 
Philadelphia 44, Pa. 

Rockbestos Products Corp., New Haven 
4, Conn. 

7 Electric Co., Dept. N, Fairlawn, 

Westinghouse Electric Corp., P. 0. Bor 


868, Pittsburgh 30, Pa) 


THERMOMETERS 

Edison, Inc., Thos. A., Instrument Div. 
299 Lakeside Ave., W. Orange, N. J. 

Electric Auto-Lite Co., Toledo 1, Ohio 
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| THIS BOOK CAN SAVE 
YOU MONEY ON 


QUALITY NAME PLATES 


Etched or lithographed on metal, Ecoa quality name plates 
add sales appeal to your product—look better, longer. You 
can save money by using one of the 5000 shapes and sizes 
for which we have dies in stock. Ask us to quote on your 
name plate requirements. If you can use this book of stock 
shapes and sizes, write for it on your letterhead. 


ELECTRIKILN . i 2 


Pr 


ETCHING COMPANY OF AMERICA 
1520 Montana St., Chicago 14, Ill., Dept. :-7 


SUBSIDIARY OF DODGE MANUFACTURING CORPORATION, MISHAWAKA, INDIANA | 
| 


MERCURY SWITCHES | 


Custom Built 
or Standard 


You write the specifications or state 
the performance requirements. ALMO 
will produce the precise type of mer- 
cury switch you need... at the low- 
est possible cost! Whether you want 
a single switch for a prototype model 
or a thousand units “in a hurry,” it 
will pay to get our quotation. 








About That Motor— 
Is it 1/100 H.P. or 1/8 H.P.? 


Do you want the best motor for the job? You will require 
someone to work with you in your tests for a selection. Why 
not take advantage of 40 years Motor building—We've had it. 


Pictured; Universal 
Double Reduction 
Governor controlled 
motor. 


RAE MOTOR CORP. 


Rae 


JULY 1950 

















“VARNISHED 
GLASS TAPE 
UNIFORMITY 


Since varnished glass cloth, in both 
sheet and tape forms, is used only 
when specially-effective insulation is. 
required, uniform quality is of special 
importance. To insure this uniformity, 
National designed and built a coating 
tower which forces the varnish into the 
cloth, meters it and cures it with 
automatic accuracy. 

The varnish becomes an integral part 
of the coated cloth. Weight, thickness 
and percentage of component parts are 
precisely maintained. 


Conventional and silicone coated 

co ATING TOWER a glass cloths are available in rolls of 

Horm saturations cures oan any width up to 36’. Mica-Glas (trade- 

Insures Un! r o°F., conventions °F. mark) sheets and tapes, fabricated from 

—_ synthetic ek solely by these cloths and hand-laid mica split- 
oneal cons ructed One mpany. tings, are also available. 

National Electric Send for a sample of the varnished 


glass cloth best suited to your needs. 


(OIL COMPANY 


OHIO, U.S. A- 


Now Terminals Can Be 
ATTACHED & SOLDERED 


New Terminal Attaching Machine — attaches and solders various 
sizes and types of pre-soldered tandem terminals (supplied on 
reels) at rates up to 1200 per hour. Machine cuts off, clinches 
and solders terminals in one instantaneous operation. Elimi- 
nates handling of loose terminals, solder and flux to increase 
production and lower costs on long runs. Standard types avail- 
able. Strong. perfectly soldered joints are assured, as absolute 
control of heat is maintained. Send for detailed information, 
enclose sample of wire and terminal now used. Address Dept. A. 


For ordinary runs in moderate quantity we continue to produce 
SEPARATE TERMINALS for ELECTRIC WIRES 


We also make SMALL METAL STAMPINGS Exact to Customer's 
Prints. Modern Plant and Equipment. Moderate Die Charges. Pre- 
cision Work. Prompt Service. 


PATTON-MacGUYER COMPANY 


17 Virginia Avenue, Providence,R_I 
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ASA Solenoid VALVES 
Effective 
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When in need of Automatic Transfer Switches, 
Remote Control Switches, Contactors, Relays, and 
Specialized - Electromagnetic Controls, come to us. 


filomatic Switch Co. 


393 LAKESIDE AVENUE © ORANGE, NEW JERSEY 











Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


THERMOPLASTIC WIRE. See Wire and 
Cable, Insulated. 


THERMOSTATIC BIMETALS 
Beier - Co., Inc., 118 Astor, Newark 5, 
Brainin Co., C, 8., 318 Washington, Mt. 
Vernon, N. 
Bristol Co., 133 Bristol Rd., 
20, Conn, 
Chace Co., W. M., 1608 Beard Ave 
Detroit 9, Mieh. 
Metals and Controls 


General Plate Div., 
Corp., 402 Forest, Attleboro, Mass. 


THERMOSTATS 


American General Thermostat Corp., 2060 
Bronx, New York 60, N. Y. 

Barber-Colman Co., Rockford, Ill. 

Cam-Stat, Inc., Div. of the Paul Henry 
Co., 2310 S. LaCienega Blvd., Los An 
geles 34, Calif. 

Edison, Inc., Thos. A., Instrument Div., 
299 Lakeside Ave., W. Orange, N. J. 

Electro-Therm, Inc., 931 Selim Kd., 
Silver Spring, Md. 

Fenwal, Inc., 16 Pleasant, Ashland, Mass. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. ¥. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. 

Master Electric Co., Dayton 1, Ohio. 

Merenta Carn 4227 W. Belmont Ave., 
Chicago 41, Ill. 

Robertshaw Thermostat Div., Robertshaw- 
Fulton Controls Co., Youngswood, Pa. 
Russell Electric Co., Div. of The Ray- 
theon Co., 4501 So. Western Blvd., 

Dept. F-21, Chicago 9, TI. 
Spencer Thermostat Div., Metals & Con- 
trols Corp., 102 Forest, Attleboro, Mass. 
Stevens Mfg. Co., Inc., 69 South Walnut 
St., Mansfield. Ohio. 
Westinghouse Electric Corp., 
St., Meadville, Pa. 


TIMERS, MOTOR 


Allen-Bradley Co., 1816 8. Second, Mil 
waukee 4, Wis. 
Automatic Electric Mfg. Co., 50 State, 
Mankato, Minn. 
General Electric Co., 
Schenectady 5, N. Y. 
Hansen Mfg. Co., Inc., Princeton 8, Ind 
Haydon Co., A. W., 282 North Elm. 


Waterbury 20. Conn. 
Haydon Mfg. Co., Inc., 2526 Elm, Tor 
4227 W. Belmont Ave 


rington, Conn. 
Mercoid Corp.. 
Chicago 41. TI. 
Potter & Brumfield, 215 N. Main. 
Princeton, Ind. 
Springfield, 


Sangamo Electric Co. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12. Wie 

Struthers-Dunn, Inc., 150 N. 13th, Phila- 
delphia 7. Pa 

Telechron. Ine., 200 Union, Ashland Mass. 

Ward Leonard Elec. Co., 34 South, Mt. 
Vernon. N. Y. 

Westinghouse Electric Corp., P. O. Bor 
868, Pittsburgh 30, Pa. 


Zenith Electric Co., 152 W. Waltor 
Chicago 10, Til 


TIME SWITCHES. See Switches. 


TOOLS, PORTABLE 
Keller Tool Co., Grand Haven, Mich 


(Pneumatic) 
Loyd coe Co., 1022-32 N. Sixth, St 


Louis 1, 
Stanley Tools, 183 Elm, New Britain 


Conn. 


Waterbury 


180 Mercer 


Apparatus Dept. 


TRACING CLOTH, FILM and PAPER 


Arkwright Finishing Co., Providence, R. 1 
Eastman Kodak Co., Rochester 4, N. 
Keuffel & Esser Co., Hoboken, N. J. 


TRANSFER SWITCHES. See Switches 


TRANSFORMERS FLUORESCENT 
BALLAST. See Fluorescent Lamp Aux 
iliaries. 


TRANSFORMERS, 
CURRENT 
Acme Electric Corp., 357 Water, Cuba, 
 # 

Allis-Chalmers Mfg. Co., 937A 8S. 70. 
Milwaukee 1, Wis. 

Dae Electric Co., 93 Main, Winsted 


onn. 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

Ferranti Electric, Inc., 30 Rockefeller 
Plaza. New York 20 N. V 

General Electric Ge Apparatus Dept.. 
Schenectady 5, z. 

Miller-Smith Wh Trenton, N. J. 

Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 

Standard Transformer Co., Warren, Ohio. 

Westinghouse Electric Corp,, P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5. N. J. 


INSTRUMENT 


TRANSFORMERS, POWER CIRCUIT 
Acme oo Corp., 357 Water, Cuba, 


N. ° 

Allis-Chalmers Mfg. Co., 987A 8, 70 
Milwaukee 1, Wis. 

Dano Electric Co., 93 Main, Winsted 


Conn. 

Devs & os Dean W., 1006 First, Kent 
and, A 

Ferranti Electric, Inc., 30 Rockefelle 
Plaza, New York 20, N. Y. 


General Electric Co., Apparatus 
Schenectady 5, N. os 

Gramer Co., 2734 N. Pulaski Rd., Chi- 
cago 39, Ill. 

Kenyon Transformer Co., Inc., 840 Barry, 
New York 59, N. Y. 

Miller-Smith Corp., Trenton, N. J. 

Murray Mfg. Corp., 1250 Atlantic Ave, 
Brooklyn 16, N.Y. 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. 
Radio Corp. of America, Cannep En. 
grg., Sec. E41R, Harrison, N. J, 
Raytheon Mfg. Co., Dept. 6460EM, Wa). 
tham 54, Mass. 

Union Electric Products a Inc., 2 
Edison Place, Newark 2, J. 

Wagner Electric Corp., 645 Plymout 
Ave., St. Louis 14, Mo. 

West Coast Electrical *, oo. 10006 8 
Main, Los Angeles 5, Calif. 

Westinghouse Electric Corp., P. O. Bo 
868, Pittsburgh 30, Pa. 

Wheeler Insulated Wire Co., Inc., 1102 
East Aurora, Waterbury 20, Conn, 


TRANSFORMERS, RADIO CIRCUIT 
Acme Electric Corp., 357 Water, Cuba, 


Dano Electric Co., 93 Main, Winsted, 


Conn. 

Davis & Co., Dean W., 1006 First, Kent 
land, Ind. 

Federal Telephone and Radio Corp., 1 
Kingsland Rd., Clifton, N. J. 

Ferranti Electric Inc., 30 Rockefeller 
Plaza, New York 20, N. Y. 

Gramer Co., 2734 N. Pulaski Rd., @hi- 
cago 39, Ill. 

Miller-Smith Corp., Trenton, N. J. 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. 

Peerless Electrical Products Div., Altee- 
Lansing Corp., 6920 McKinley Ave., 
Los Angeles 1, Calif. 

Radio Corp. of Amer., Commercial Ea- 
grg., Sect. E41R, Harrison, N. J. 
Raytheon Mfg. Co., Dept. 6460EM, Wa) 

tham 54, Mass. 

Wheeler Insulated Wire Co., Inc., 1102 
East Aurora, Waterbury 20, Conn. 


TRANSFORMERS, VARIABLE 
VOLTAGE 


fame Electric Corp., 357 Water, Cuba, 
z. 


Milier- Smith Corp., Trenton, N. J. 


TUBES. CATHODE RAY 


General Electric Co., Electronics Dept., 
Schenectady 5, N. Y. 

Radio Corp. of America, Commercial Ea- 
grg., Sect. E41R, Harrison, N. J. 


TUBES, ELECTRON (Industrial) 
Electrons, Inc., 127 Sussex Ave., Newark 
v. J 


Federal Telephone and Radio Corp. 100 
Kingsland Rd., Clifton. N. J. 

General Electric Co., Electronics Dept. 
Schenectady 5, N. Y. 

Radio Corp. of America, Commercial Ea 
grg., Sec. E41R, Harrison, N. 
Raytheon Mfg. Co., Dept. 6460EM, Wa! 
tham 54, Mass. 

Westinghouse Electric Corp., P. 0. Bos 
868, Pittsburgh 30, Pa. 


TUBES, METALLIZED GLASS. Se 

Glass, Technical. 
TUBES, PHOTOELECTRIC. See Photo 
electric Cells & Tubes. 


TUBING, ALUMINUM. 
See Aluminum. 


TUBING, BRASS, BRONZE and COP- 
PER. See Brass, Bronze and Coppe. 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. 
See Laminated Metals. 


TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL AL- 
LOY 

American Brass Co. Waterbury 98, Conn. 

General Plate Div., Metals and Controls 
Corp.. 402 Forest, Attleboro, Mass. 

International a, Co., Ine., 67 Wall, 
New York N. 

Revere Copper && Brass, Ine., 230 Park, 
New York 17, N. Y. 


TUBING, PAPER 
Accurate Paper Tube Co., 
St., Chicago 22, Ill. 
Cleveland Container Co., 
Ave., Cleveland 2, Ohio 
Paramount Paper Tube Corp., 
ette, Ft. Wayne 2, Ind. 
Precision Paper Tube Co., 
Charleston, Chicago 47, Ill. 


854 N. Noble 
6201 Barbertoa 
612 Lafay- 
2035 We 


TUBING and SLEEVING, BRAIDED 
FABRIC. Textile or Glass-Fibre 
with lacquer, varnish or synthetic resia. 


Bentley. Harris Mfg. Co., Dept. M-4, 
Conshohocken, Pa. 
Brand & Co., William, 276 Fourth Ave. 
New York 10, a 
Corning Glass Works, 

ning, N. Y. 


Dept. EM-4, Cor- 


General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 
Washington Blvd., Chicago 6, IIl. 

Irvington Varnish & Insulator Co., Irving 
ton 11, N. J. 
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GRC for specialized 
VERT e MOTI ees 
at Low Cost 


FULLY AUTOMATIC INSERTS 


1. INDIVIDUAL INSERTS 
Automatic insert feed per- 
mits wide variety of prod- 
uct possibilities. 


2. CONTINUOUS INSERTS 
Small members accurately 
spaced on tape, cord, wire, 
chain, etc. 


3. INDIVIDUAL PARTS 
No limit on smallness! Com- 
plete equipment for second- 
ary assembly operations avail- 
able. 


4. SMALL ZINC 
DIE CASTINGS 
Fast, low cost. Quantities 
from 100,000 to millions. 


All Thermoplastics—NYLON a specialty 









Maximum size: 
.03 oz.—1 4” 
long 





Write today for 
samples and prices 






NO MINIMUM 


108 Willow Avenue, New York 54, N. Y. 











A. C. ANYWHERE with Katolight 


® Generators, Lighting Plants, Motor Generator Sets and Rotary Converters 
+ 25 cycles to 400 cycles, 150 Watts to 300 Kilowatts, 720 to 3600 RPM at 
60 cycles. 















Also manufacturers of D.C. Motors with A.C. take-off, repulsion induction, 
Single phase 1'2, 2, and 3 H.P. Motors, Motor Generator sets, D.C. Motors. 


Odd frequencies and voltages are our specialty. 
Manufacturers of electrical machinery since 1928. 


KATO ENGINEERING COMPANY 


128 Maxfield Avenue Mankato, Minnesota 


FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 


JULY 1950 


FOR PUBLIC ADDRESS, 
RADIO, and kindred fields, 
Ta JONES Sema 
wit PLUGS AND 
SOCKETS 


; of proven quality! 
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Double Contact er 
i e 
bronze knife-switch — 
Phoshi engage? both sides © 
conta 
re ; s phospho 
_ Plug cont 
lated. 


HOWARD B. JONES DIVISION 
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COPALAM 


Evectricat engineers now realize that 
COPALAM can be used to their advantage 
in high heat applications. Many pieces of 
equipment now using extremely expensive 
insulation can be safely insulated with COP- 
ALAM at a more reasonable price. 


COPALAM is made from combinations of 
glass cloth or glass cloth and high grade 
asbestos bonded with a special flexible resin. 
COPALAM has tensile strength in excess of 
15,000 Ibs. per sq. in., dielectric resistance 
of 600 volts per mil combined with heat re- 
sistance of 175 degrees C. COPALAM can 
be easily cut, punched, creased or formed 
into slot cells and other shapes. 


Samples and data on request. 
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Special 
for Si 


12 Volts © 220 Volts 
Universe! — aC 0C 


RUETZ 


RUETZ QUALITY 
FRACTIONAL H.P. 
MOTORS are used in 
various applications — 

Drink Mixers, Food Mix- 

ers, Powered Hand Tools, 
Automatic Vendors, Dis- 

play units and other spe- 

cial applications. Also 
available are double reduc- 
tion Gear-Head Motors and 
Flexible Shaft Adapter Con- 
nections. Base, Cord, Rheo-. 
stat Control are optional. Mo- 
tors can be furnished totally en- 
closed when application requires. 


aks VE: 


Re U ETZ MANUFACTURING CO 


1600 JUNCTION AVE. 


Motors available in ball-bearing or sleeve-type self aligning bearing. 


RACINE, WISCONSIN 


Motor 


housings are of zinc die cast which makes it possible to chrome or nickel 
finish as well as paint in a choice of colors. 


Our Engineers have been in 
infancy, and will recommend and 
competitive price. 


the Fractional H.P. Motor 
build 


field 
motor for 


since its 


the right you at a 


38 years Experience in Fractional H.P. Motor Design and Engineering are 


built into the RUETZ MOTORS. 


Armature and Field Assemblies available where required. 


fi 
\ 


PAI) 9. 
ROTARY SOLENOID 


... Solves many remote control problems 


The many production applications of Ledex Rotary Sole- 
noids vary from the dependable, snap-action tripping of 
airborne bomb releases to the actuation of rugged, hydrau- 
lic valves in heavy duty materials handling equipment. 

Five Ledex Rotary Solenoid models are manufactured. 
Diameters range from 11% to 3¥ inches. Predetermined 
rotation up to 95° can be engineered to suit your product's 
requirements. Starting torques for 45° stroke range from 
1/; pound-inches to 50 pound-inches. 

We supply to quantity users and solicit the opportunity 
to be of assistance in engineering a Ledex Rotary Solenoid 
to meet the requirements of your product. 


MODEL NO. 


Magnetic action moves the armature along 
the solenoid axis. This action is converted in- 
to a rotary motion by ball bearings on in- 


clined races. 


WRITE 
DIRECT TO 


ee 


GH (lad w 


WEBSTER STREET, DAYTON 2, OHIO 





Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio 
National 
Randolph Ave., 
Owens Corning Fiberglas 
Products Div., Dept. 866, 
St., New York 22, N. Y. 

Varflex Corp., 308 Jay, Rome, N. Y. 
Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


Varnished Products Corp., 207 
Woodbridge, N. J. 

Corp., Textile 
16 E. 56th 


TUBING and SLEEVING, Extruded 
Plastic. 


Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 

General Electric Co., 
8-11, 1 Plastics Ave., Pittsfield, Mass 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, III. 

Irvington Varnish & Insulator Co., Irv 
ington 11, N. J. 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
National Vulcanized Fibre Co., Wilming- 

ton 99 Del 
New Jersey Wood Finishing Co., Elec- 
run Insulation Dept., Woodbridge, 


Phaio Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 
Varflex Corp., 308 Jay, Rome, N. Y. 


Chemical Dept 


TUBING, SILVER. See Silver and Silver 
Alloys. 


TUBING, STEEL. See Steel, Commercial 
Grades and Forms. 


TUNGSTEN 
(See also Contacts) 


Fansteel Metallurgical Corp., North Chi 
cago, Ill 


Mallory & Co, Inc., P. R., Indianapolis 
6, Ind. 


UNDERCUTTERS, MICA. 


dercutters. 


See Mic Un- 


VACUUM TUBES. See Cathode 


Ray; Tubes, Electron. 


VALVES, MOTORIZED or SOLENOID 
OPERATED 


Automatic Switch Co., 393 Lakeside Ave.. 
Orange, N. J. 

Barber-Colman Co.. Rockford, Tl. 

General Electric Co., Apparatus Dept., 
Schenectady 5. N. ° 

Magnutruvi Valve Corp., 67 Fifth Ave., 
Hawthorne 4, N. J. 

Mercoid Corp., 4227 W. 
Chicago 41, Ill. 

Minneapolis-Honeywell Regulator Co., In 
dustrial Division, 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Skinner Electric Valve Division, Skinner 
Chuck Co., 130 Belden Ave., Norwalk, 
Coun. 

Westinghouse Electric Corp., P. O. Box 
863, Pittsburg 3v, Pa. 


Tubes, 


Belmont Ave., 


VARNISHES, COMPOUNDS AND 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., 
Haven, Conn. 

Bakelite Division, Union Carbide & Car 
bon Corp., Dept. AG-20, 30 E. 42nd, 
New York 17, N. Y. 

Borthig Co., Inc., George C., P. O. Box 
ii Kast Rutherford, N. J. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 

Celanese Corp. of America, Dept. 5-A, 180 
Madison Ave., New York 16, N. Y. 

Du Pont de Nemours & Co., Inc., E. I 
Finishes Dept. Wilmington 98, Del. 

Durez Plastics & Chemicals. Inc.. 132 
Walck Road, North Tonawanda N. Y. 

General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 


New 


Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irv 
ington 11, N. J. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio. 

Westinghouse Electric Corp., Dept. 212. 
P. O. Box 868. Pittsburgh 30. Pa. 

Zophar Mills, Inc., 117 Twenty Sixth, 
Brooklyn 32, N. Y¥ 

VIBRATORS 


Aerovox Corp., New Bedford, Mass. 
American Television & Radio Co., St. 
Paul 1, Minn. 
Mallory & Co., Inc., P. R., 
6, Ind. 


Indianapolis 


WAXES AND COMPOUNDS 


Bakelite Division, Union Carbide & Car- 
bon Corp., Dept. AG-20, 30 E. 42nd, 
New York 17, N. Y. 

Biwax Corp., 3445 Howard, Skokie, III. 

General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

Mica Insulator Co., Schenectady 1, N. Y 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N, Y. 

National Electric Coil Co., Columbus 16, 
Ohio 

Zophar Mills, Inc., 117 
Brooklyn 32, N. Y. 


WEDGES AND PEGS, ARMATURE 
General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass 


Twenty Sixth, 


Insulation Manufacturer’s Corp., 565 W, 
Washington Blvd., Chicago 6, Ill, 
Mica Insulator Co., Schenectady 1, N, Y, 
Mitchell-Rand Insulation Co., Ine, §) 

Murray, New York 7, N. Y. 
National Vulcanized Fibre Co., Wilming. 
ton 99, Del. 


WELDING EQUIPMENT 


Allis-Chalmers Mfg. Co., 937A 8. 1, 
Milwaukee 1, Wis. 

General Electric Co., Apparatus Dept. 
Schenectady 5, N. Y. (ARC) 

Murray Mfg. Corp., 1250 Atlantic Ave, 
Brooklyn 16, N. Y. 

Westinghouse Electric Corp., P. 0. Bog 
2025, Buffalo 5, N. Y. (Flexarc) 


WHEELS, BLOWER 
Master Appliance Mfg. Co., Fourth & On- 
tario, Racine, Wisc. 


WIRE AND CABLE, BARE 

American Brass Co., Waterbury 88, Cons, 

American Steel & Wire Co., Cleveland 
13, Ohio 

Anaconda Wire and Cable Co., 25 Brosd- 
way, New York 4, N. Y¥ 


Sons 


Cornish Wire Co., Inc., 15 Park Bow, 
New York 7, N. Y. 

Electric Auto-Lite Co., Port Huron, Mich, 

General Electric Co., Construction Mate- 
rials Dept. Bridgeport 2, Conn. 

ae Wire Co., Winsted Div., Winsted, 

onn. 

nee’ Co., John A., Trente 

Rome Cable Corp., Dept. EM-5, Rome, 
ae 

Standard Wire & Cable Co., 9608 Venice 
Blvd., Culver City, Calif. 

WIRE AND CABLE, INSULATED 

Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (xX) 

Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. (C) 

American Steel & Wire Co., Clevelnad 
13, Ohio 

Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. (ABCTX) 

Belden Mfg. Co., 4633 W. Van Bures, 
Chicago 44, Ill. (ABTX) 

Boston Insulated Wire & Cable Co., Dor- 
chester 25, Mass. (BTX) 

Brand & Co., William, 276 Fourth Ave. 
New York 10, N. Y. 

Cornish Wire Co., Inc., 

New York 7, N. Y. (BT) 

Electric Auto-Lite Co., Port Huron, Mich. 
(AB) 

Essex Wire Corp., Monticello, Ind. (BT) 
Federal Telephone and Radio Corp., 900 
Passaic Ave., East Newark, N. J, 
General Electric Co., Construction Mate- 
rials Dept., Bridgeport 2, Conn. 

(ABCX) 

National Electric Products Corp., 1818 
Chamber of Commerce Bldg., Pittsburgh 
19, Pa. (A) 

Okonite Co., Passaic, N. J. (ABCTX) 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. (TX) 

Rockbestos Products Corp., New Haves 
4, Conn. (AT) 

Roebling’s Sons Co., John A., Trenton 2, 
ae A 

Rome Cable Corp. Dept. EM-6, Rome, 
N. Y. (BT) 

Suprenant Mfg. Co., 109 Washington, 

Sprague Electric Co., North Adams, Mass. 
Boston 7, Mass. (BTX) 

U. S. Rubber Co., Rockefeller Center, 

New York 20, N. Y. 


WIRE and METAL FORMING 

MACHINES 

Nilson Machine Co., A. H., Bridgeport 5, 
Conn. 


WIRE, MAGNET 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. 

Belden Mfg. Co., 4633 W. Van Burée, 
Chicago 44, Il. 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 

Electric Auto-Lite Co., Port Huron, Mig. 

Essex Wire Corp., Monticello, Ind. 

General Electric Co., Apparatus Dépt., 
Schenectady 5, N. Y. 

Hudson Wire Co., Winsted Div., Winsted, 


Conn. 
Rockbestos Products Corp., New Have. 
4, Conn. 
Roebling’s Sons Co., John A., Trenton %, 
N. J 


Rome Cable Corp., Dept. EM-6, Romie, 
N. Y 


Wheeler Insulated Wire Co., Inc., 1102 
East Aurora, Waterbury 20, N. Y. 


WIRE, RESISTANCE 


Boston Insulated Wire & Cable ©. 
Dorchester 25, Mass. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., 4445 Lawton Avé, 
Detroit 8, Mich. 


ZINC 

Federated Metals Div., American Smelt- 
ing & Refining Co., 120 Bway., N. ¥- 
5, x. 

New Jersey New 
York 7, N. 


Zine Co., 160 Front, 
7. 


ELECTRICAL MANUFACTURING 





